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ADDITIONAL - OBSERVATIONS o the PROPORTION of 
REAL ACID in the THREE ANTIENT KNOWN MINERAL 
ACIDS, and on the INGREDIENTS i various NEUTRAL 
SALTS and other COMPOUNDS. 


- 
” — 


T HE fundamental experiments on which the proportion of real 


acid in the three mineral acids antiently known, and alſo the 


proprortion of ingredients in many neutral ſalts, were determined, 


I have already ſet forth in a paper to be found in the IVth Vol. of 
the Tranſactions of this Academy. In that paper I have inſerted 


tables of the quantity of ſtandard acid exiſting in 100 parts of 
each of the acid liquors, of given ſpecific gravities, and alſo in 
cach of the neutral ſalts therein mentioned; the mode of ex- 
| preſſing the quantity of acid I had then adopted I ſince diſcovered 


to be very inconvenient, as in ſome of theſe neutral ſalts an acid 


ſtill ſtronger than the aſſumed flat 


ard was found to exiſt. But 


I have there alſo noticed that the ſtrongeſt vitriolic acid now 


known, exiſted in vitriolated tartarin, the ſtrongeſt nitrous acid 
in z:trated ſoda, and the ſtrongeſt muriatic acid in muriated tartarin ; 
| g A2 Acids 
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„ 

Acids of ſuch ſtrength I have therefore denominated real, as either 
containing no water or containing only as much as is neceſſary to 
their eſſential compoſition, as far as this is at preſent known, The 
method of transforming the expreſſion fandard into that of real, 

I have there alſo given p. 67, and by it have formed the table I 
here preſent ; this latter expreſſion I therefore now employ in every 
_ caſe inſtead of that of /tandard, together with the ſubſtitution of 
a more commodious expreſſion of the ſtrength of acids: The deſign 
of this paper is alſo to exhibit an illuſtration or amendment of 
ſeveral of the determinations contained in my laſt, which being 
for the moſt part ſingle, required confirmation by ſhewing their 
agreement with the experiments of ſeveral of the moſt eminent 
chymiſts made ſince the publication of mine, that is fince the year 
1791, with a few made nearly at the ſame time. In my former 
paper I compared my reſults with thoſe of Bergman and Wenzel, 
they being almoſt the only perſons who had made this ſubject the 
principal object of their enquiry, and had purſued it to a con- 
ſiderable extent; in each particular inſtance I have traced the 
reaſon of the difference of their reſults from my own when it was 
ſuch as to deſerve notice, and I ſhall not here repeat what I have 
there ſaid ; but I cannot avoid again mentioning one general ſource 
of error attending the mode of Inveſtigation adopted by both and 
yet noticed by neither, namely the loſs that many neutral ſalts 


undergo dering evaporation, a loſs whoſe diſcovery is of con- 


ſiderable importance, not only to the preſent inquiry, but alſo to 
TEES 
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the conduct of ſeveral manufactures, particularly to that of 
ſaltpetre, and hence noticed by Mr. Lavoſier, 15 An. Chy. 254. On 
this head however I hope the Academy will ſoon receive he fulleſt 
information, as our worthy member, Mr. Higgins, has at my requeſt 
undertaken to examine its reality and extent with refpe& to a 
conſiderable number of the moſt known among theſe ſalts. 


Trovcn Bergman and Wenzel ſhould have conducted their 
experiments nearly in the ſame manner, as far as we can judge 
from the mode preſcribed by Mr. Bergman 1n his notes on Scheffer, 
publiſhed in 1779, yet his reſults differ conſiderably in many 
inſtances from thoſe of Wenzel, and appear to me far more 
faulty, the cauſe of which ſeems to me to be, that he has in moſt 
caſes departed from the method he had originally propoſed to 
follow, and ſuppoſed quantities of water of cryſtallization to exiſt 
in various ſubſtances without ſufficient reaſon; or at leaſt without 
aſſigning any ſuch. Thus he tells us that pellucid calcareous ſpars 
loſe only 34 per cent. of fixed air by ſolution in acids, whereas the 
daily experience of all chymiſts ſhews them to loſe from 43 to 44 
per cent. but 11 of theſe he ſuppoſes to be water, becauſe by diſtil- 
lation he could not obtain more than 34 per cent. of fixed air, a 
method now well known to be defective, as from the poroſity of 
earthen retorts, the inefficacy of lutes, and the inſufficiency of the heat 
applicable to thoſe of glaſs, the true quantity of fixed air can ne- 
ver be thus obtained. Mr. Cavendiſh could obtain from 311 grains 


of 


. „ — £ 4 
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of Carrara marble only 1 grain of water *, and Florian de Belle- 
vue, who lately has particularly enquired into this matter, ſays, 


marbles, contain no water, or ſcarce any; and it is of the granularly 


_ cryſtallized that he ſpeaks}. Dr. Watſon alſo makes the ſame 


r . 


To tartar vitriolate Bergman has alſo aſſigned 8 grains of water of 
cryſtallization, whereas when dried even in a heat of 70 degrees only, 
except it contains an exceſs of acid, it retains not even 1 per cent. of 
water. To nitre he aſſigns even 18 per cent. a quantity ſo great that 
he can ſcarce be ſuppoſed to have meant water of cryſtallization. 
Lavoſier, who by profeſſion muſt have been well acquainted with 
a property ſo obvious, tells us on the contrary that it contains little 
or none, 15 An. Chy. 256. Mr. Keir allows it when not well 
dried about 2,5 per cent. Wenzel, on the other hand, took but little 


notice of the water of cryſtallization, and his miſtakes are not ſo 


conſiderable, moſt of. them independently of the ſource of error al- 
ready mentioned originated from the ſuppoſition of a fictitious ſub- 


Nance which he called Cauſticum, the unheeded decompoſition of 
nitre when ſtrongly ignited, and the ſuppoſition that acids, when 
the compounds into which they enter are heated to redneſs, either 
' retain no water or at leaſt a conſtant and not a variable quantity of 
it; this is indeed an error inherent in the method purſued by him, 


Bergman 


* Phil. Tran. 1766, p. 167. | t 41 Roz. 94. 
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Bergman and myſelf in my firſt eſſays. But he alſo followed ano- 
ther method, which preſerved him from many miſtakes, which 
was to eſtimate the quantity of the ſtrongeſt acid in a given quan- 
tity of vitriolic acid, v: 2: 240 grains by the quantity of it re- 


tained during ignition in tartar of vitriolate, and in 240 grains mu- 


riatic acid by the quantity retained in muriated tartarin, for in ef- 


fect theſe acids, as I have found, contain leaſt water in theſe com- 


pounds ; this advantage however he ſometimes loſt by the decom- 


poſitions ariſing from ignition, particularly in his experiments on 


metallic ſubſtances. 


To render this paper ſtill more uſeful,” I ſhall lay before the Aca- 
demy ſome important determinations of the proportion of ingre- 
dients in compounds of which I had not myſelf treated, and are 
either not generally known, or ſcattered in divers treatiſes not eaſi- 
ly collected, to moſt of which however I have added my own ex- 
periments. | | 


Wu alkalies or earths combined with fixed air are diſſolved in 


acids, though far the greater part of the fixed air is expelled dur- 


ing the ſolution, yet ſome portion of it is often retained, and may 
in ſome degree alter the ſp. grav. of the ſolution; this circumſtance 
I did not recollect till lately; it was firſt noticed by Mr. Cavendiſh, 


Phil. Tranſ. 1766, p. 172, and afterwards by Bergman in his notes 


on Scheffer, F. 51, but more explicitly by Schecle, Chy. An. 1786, 
| p. 13, 


; [ B--]: ; 
p- 13, and by Butini on Magneſia, p. 149. As to the uſe reſulting 


from reſearches of this nature it were ſuperfluous to attempt to 
prove it at this day, the recourſe which the moſt eminent analyſts 


have been obliged to have to it in particular inſtances, as will pre- 
ſently appear, ſufficiently evinces it. Inquiries of this kind (ſays 
« Mr. Fourcroy) are more difficult and delicate than thoſe which 
have hitherto been made on falts; whatever requires a preciſe 
« knowledge of quantities and proportions, preſents difficulties ſo 
« great as often to appear inſurmountable, yet without this know- 
% ledge no progreſs can now be made in chymiſtry,” 10 An. Chy. 


325; and according to Bergman, « Uſus cognite proportionis prin- 
% cipiorum ingredientium egregius eſt et multifarius.” 1 Bergm, 
137. chap. 1.4 1. | eee ol 
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QUANTITY OF REAL ACID 


In 100 Parts of Vitriolic, Nitrous and Marine Acid Liquors of 
different Denſities, at the Temperature of 60˙. 


— . FA > 


In Vitriolic Acid of different Denſities, at In Nitrous Acid of different Denſities, at the In Marine Acid of dif- 
the Temperature of 60. Temperature of 60. | ferent Denſities, at the 
; Temperature of 608. 
100 Parts | Real I 00 Parts Real 100 Parts] Real 100 Parts Real i} 100 Parts | Real 
Sp- Gravity. Acid. Sp. Gravity.| Acid. Sp. Gravity.| Acid. Sp. Gravity.| Acid. || Sp. Gravity. Acid. 
2,0000 |89,29 | 1,4666 44,64 1,5543 | 73954 1,3364 41,91 1,196 25,28 
1,9859 188,39. | 1,4427 (43,75 155295 69,86 1,3315 41,18 1,191 24,76 
1,9719 87, 50 1,4189 42,86 1,5183 69,12 1,3264 40, 44 1,187 24,25 
1,9579 86,61 1, 4099 41,96 1, 5070 68,39 1,3212 39,71 1,183 23,73 
1,9439 85,71 1,4010 41, 07 1,4957 67,05 1,3160 38,97 1,179 23,22 
1,9299 84,82 1,3875 (40, 18 1,4844 66.92 1,3108 38,34 1,175 22,70 
1,9168 [83,93 1,3768* 39, 28 1,4731 | 66,18 1,3056 37,50 1,171 22,18 
1,9041 [83,04+| 1,3663 38,39 1,4719 65,45 1,3004 | . 36,77 1,167 21,67 
1,8914 |82,14 | 1,3586 [37,50 1,4707 64,71 1,2911 36,03 3,503 21,15 
1,8787 81,25 1,3473 36, 60 1,4605 [63,98 , 1,2812 35.30 1,159 20, 64 
1,8660 [80,36 1,3360 35.71 1,4683 63,24 Q 1,2795 34.58 1,155 | 20,12 
1,8542 79, 46 13254 34,82 1,4671 | 62,51 1,2779 33,82 || 1,151 19,60 
1,8424 78,57 1,3149 [33-93 || 1,4640 61,77 1,2687 33, || 19147 19,09 
1,8306 [77,68 1,3102 133,03 1,4611 61,03 1,2586 32,35 I,1414 18,57 
1,8188 76,797 1,3050 32,14 1,4582 60,30 I,2 500 31,02 1,1396 18,06 
1,8070 [75,89 1,2951 [31,25 1,4553 59,56 1,2464 30,88 1,1358 17,54 
1,7959 75.— 1,2847 30, 35 1,4524 58,83 1,2419 30, 15 1,1320 1759 
1,7849 74, 11 1,2757 29,46 1,4471 58, og 1,2374 29,41 1,1282 16,5 f 
17738 [73,22 1,2668 [28,57 1,4422 57,30 1,2291 28,68 1,1244 15,99 
17629 72, 32 1,2589 27,681 1,4373 56,62 1,2209 27,94 151 206 15,48 
17519 71,43 1,2510 26,78 | 1,4324 55,89 1,2180 27,21 | 1,1168 14,96 
1,7416 [70,54+| 1,2415 25,89 1,427 5 5515 1,2152 26,47 1,1120 14,44 
17312 (69, 64 1,2320 25, — [ 1,4222 54, 124 1,2033 25,74 1,1078 13,93 
1,7208 (68,75 1,2210 24,10 1,4171 53,68 ] 1, 2015 25,0 1,1036 13,41 
17104 (67%, 8 1,2101 23,21 1,4120 52,94 1,1963 24,26 1,0984 12,90 
1,000 66, 96 1,2009 22, 32 1, 4069 52,21 151911 23,53 1,0942 12, 38 
1,6899 66,07 1,1918 (21,43 1,4018 51,47 1,1845 22,79 1,0910 11,86 
1,6800 65,18 1,1836 20, 53 1,3975 50,74 1,1779 22,06 1,0868 11,35 
1,670 64,28 | 1,1746 19,64 1,3925 | 50,00 1,1704 21,32 1, 826 10, 83 
1,6602 63, 39 1,1678 18,75 1,3875 49,27 1,1639 20,59 1,0784 10,32 
1,6503 62, 50 1,1614 17,8 5 1,385 48,53 1,1581 19,8 5 1,0742 9, 80 
1,6407 61,61 1,1531 116, 96 1,3775 47,80 1,1524 19,12 1,0630 8,25 
1,6312 (60,71 1,1398 [16,07 13721 47,06 1,1421 18,48 1,0345 55 5,16 
1,6217 (59,82 1,1309 15, 187 1,3671 46,33 1,1319 17,65 t j 1,0109 2,58 
1,6122 58, 93 1,1208 14, 28 1,3621 45,59 1,1284 16,91 | N 
1,6027 58,03 1,1129 113,39 1,3571 44,86“ 1,1241 16,17 | | 
1,5932 [57,14 1,1011 12, 50 1,3521 441 1,1165 15,44 
1,5840 [56,25 1,0955 [11,60 1,3468 | 43,38 1,1111 14,70 
155748 55, 36] 1,0896 [10,71 1,3417 42,05 1,1040 „ 
1,5656 54, 46 1,0833 9,80 m | OE 
1,5504 53,87 1,0780 | 8,93+ The Numbers above the Lines drawn acroſs 
1,5473 52, 68 1,0725 „03 the Tables of vitriolic and nitrous Acids were, 
1,5385 51,78 1,0666 | 7,14 [found by Experiments; thoſe under the Lines 
1,5292  |50,89 1,610 | 6,25 [only by Analogy. | 
1,5202 50, oo 1,0555 | 5535 
1,5112 1 1,0492 4,46 3 
8 0 5 , 
2 11 i ee 9 |] The Aſſinity of vitriolic Acid to Water de- 
4833 [4/3 , : creaſes in the Ratio of the Square of the Quan- 
1,4844 [46,43 1,0343 | 1,78 ||. , JE PN ; 
tity of Water united to it. 23 Ann. Chy. 196 
_1,4755 45583 and 199, | 
5 3 . And ſol believe it does to all other Subſtances ; 
ROC Op. Orarny wa 123748 0 120 it is the mean Affinity that is commonly given. 


former Table. 


Note. The ſtandard Quantities of Vitriolic Acid were reduced to Real by multiplying them into o, 8929. of the 


Nitrous, by multiplying them 
in my laſt Paper. 


7 
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into o, 73 54, and the Marine by multiplying them into 0,516, tor the Reaſons mentioned 


E 


Of the Alteration arifing from Difference of Temperature. 


To diſcover this alteration by experiment in each individual in- 
ſtance would be an endleſs taſk, hence I have ſelected only 3 
caſes with reſpect to the vitriolic acid, and 2 of the nitrous, and 
obſerves the changes in each at every 5 degrees above 60 unto 
temperature 70, and at every 5 degrees below 600 unto temperature 
500 nearly, theſe being the temperatures at which experiments are 

uſually made. a 


Of the Pitriolic Acid. 


Vitriolic acid 1,8360 at temperature 609 

Becomes 1,8292 at — 70 
1,8317 at — 65? 
1,8382 at - 58 
1,8403 at = 50 
1,8403 at 3 


hence we ſee that ten acid, whoſe denſity at 609 is 1,8360, 
loſes by a/cenarng and gains by de ſcending 0,00068 for every degree 
of temperature between 609 and 70 and 0,00043 nearly by each 
degree between 609 and 499. 


B | Again 


[ 10 

| Again, vitriolic acid 1,7005 
Becomes 1,6969 
5 „ 1,6983 
1,7037 


- 


1,7062 


at 


hakes an acid, which at 600 is 1,7005 gains or loſes 0,00036 
nearly for every degree between 609 and 70, and o,00051 by 


every degree between 60 and 50. 


Laſtly, vitriolic acid 1,3888 

- Becomes 1,3845 

; 1 1,3866 
1,3898 

; 1,3926 


at 


at 
at 
at 


at 


609 
* 
65 


335 


49% 


hence  vitrielic acid, which at 60 is 1,3888 gains or loſes 0,00043 
nearly by every degree between 609 and 709, and 0,000 34 nearly by 
every degree between 490 and 60?, between 499 and 509, I per- 


ceived no difference. 


— 


Of the Alteration of Denfity Sow Difference of nn in 


Nitrous 4 
; Nitrous acid, which was 1,4279 at | 
Became -— = 1,4178 at 


I,4225 at 


60 


70⁰ 
8 
1,4304 


"7 54s * 


1,4304 at 3 
1,4336 at 50 
3 , 435% at 459 


hence nitrous acid, which at 609 is 1,4279, gains or loſes 0,00101 


nearly by every degree between 60 and 700; and tet by 
every degree between 45® and 60. 


| I formerly found that ths ſtrongeſt fri of nitre is moſt ex- 5 
panded by heat or contracted by cold. 
ALso, that nitrous acid, whoſe ſp. grav. at TK. was 1,4750, 
. was expanded by heat as follows: 


1,4750 at 347 then it gains or loſes 0,097 by 15 
became 1,4653 at 49 between 345 and 49 * 


Again 1 found that S nitrous avid whoſe ſp. TING was 
| 1,4650 at go? 
became 1,458) at 460 
1.4302 at 862 
C 3 © hence by the firſt 169 from 30 to 46 it gained 0,0063, and by 
409, that is from _ to * it gained o, o285. 


Again, nitrous acid whoſe denfity was 
1,2303 at - 609 * 
became 1,2320 at 70 
Boy 1, 2342 at 1 | 
Ds: 1,2384 


1 #8 } 


1,2384 at 55 
1,2406 at 50 
„„ 

hence nitrous acid, which at 609 is 1, 2363, gains or loſes by every 


degree. between 609 and 70, o, ooo43 and o, ooo36 by every 


degree between 609 and 45; and we may aſſume 0,000; as the 
variation incident to every degree between 609 and 709 in nitrous 
acid, whoſe denſity at 609 is between 1,3 and 154 and 0,0004 for the 
variation between 44 and 600 


Of Marine, Acid, 5 . 


- 


"1 formerly found that this ' acid of tho denſty I aa at 3 30 a 


became of the denſity 1,1820 at 669, the alterations of acids of 
lower ſp. grav. I have not examined, but I found that in general its 
_ dilatability is greater than that of nitrous acid of the ſame denſity. 


of THE USE OF THESE TABLES. 
PROBLEM iſt. 


An extratabular ſpecific gravity being given, but intermediate 
between ſome of thoſe in the table, to find the oy of real acid 


in 100 parts of ſuch acid liquor. 
Iſt, 


FEY 


141 
rſt. Find the difference betwixt the next higher and lower- 


tabular denſities = D, and alſo the difference betwixt their acid 
contents = D. 55 | 


2d. Finp the difference betwixt the extratabular ſp. gravity 
and the next upper or next lower, which ever it is nearcſt to = d, 
and let the difference betwixt its acid contents (or quantity of 
real acid) and thoſe of the next upper or lower = , which is the 


quantity ſought ; then as D.D' :: d. d' then = 52 conſequent- 


ly a added to the acid contents of the lower tabular ſp. grav. or ſub- 
ſtracted from the upper, is the quantity ſought. 


Note. Ix general when d, that is the difference between the ex- 
tratabular ſp. grav. and any tabular ſp. grav. does not exceed +2; 


it is inſenſible, and the acid contents of the lower or upper, which 
ever 1s neareſt, may be aſcribed to it. 


PROBLEM 2d. 


© | / | 

Tre quantity F real acid in 100 parts of an acid liquor being 
given but extratabular, being intermediate between ſome of the 
quantities in the tables, to find the ſp. grau. of ſuch acid liquor. 


% 


FIND D, D and & as in the foregoing problem. then 4 = 3 
then d added to the lower tabular ſp. grav. or ſubſtracted from the 
upper, gives the ſp. grav. ſought. 

. . Bur 


1 
Bur with regard to the marine acid its ſp. grav. is to be inveſti- 
gated according to the ordinary mathematical rules. 


PROBLEM 3d. 


Jo find how much water muſt be added to 100 parts of an 
acid liquor of a given ſp. grav. to bring it down to another lower 


given ſp. grav. 


1ſt. Find by the table the quantities of acid and water in 100 
parts of each of the acid liquors reſpectively, each being ſuppoſed 
to be in the table, let the quantity of water in the denſer be W, 

and the quantity of acid = A, let the quantity of water in the leſs 
denſe = u, and the quantity of acid = a, and the quantity of 
water to be added to 100 parts of the denſer = n 

then W + m muſt be to A as w to a 


And Wan Aw. And a m = Aw 6. 


PROBLEM 4th. 


Given weights of 2 or more acid 3 of different ſp. gravities 
being mixed, to find the quantity of real acid in 100 parts of the 
mixt liquor and its ſp. grav. 


Find 


E 38-1 
Fr xp the ſum of the quantities of real acid in 100 parts of the 
mixture, then find the reſulting ſp grav. by the 2d problem, if the 


given ſp. gravities be extratabular, the operation muſt be more te- 
dious; as the acid contents of each muſt be found. | 


PaOBLEM $th. 
_ Tae quantity of an acid liquor requiſite to ſaturate 100 parts 


of any baſis being found, to find the ſp. grav. of that acid liquor. 


iſt, Find by the at table the quantity of real acid requiſite 
to ſaturate 100 parts of the given baſis, it is then plain that the 


given quantity of acid liquor contains the requiſite quantity of 
real acid, fince it is ſuppoſed to ſaturate 100 parts of the baſis 


and hence we may ſee how much 100 parts of ſuch acid liquor 
contains of real acid, and if this laſt found quantity be in the 
table, its ſp. grav. will be ſeen, but if extratabular, its ſp. grav. 
muſt be ſought by the 2d problem. | 


' PROBLEM Gth. ; 


Tae quantity of real acid requiſite to ſaturate 100 parts of any 


| baſis being known, to find how much of one acid liquor of any 
given ſp. grav. is requiſite to ſaturate that, and conſequently ay 
other given quantity of ſuch balls. 


If 


PR. 
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If the given ſp. grav. of the acid liquor be tabular the quantity | 
of real acid in 100 parts of it is apparent, and conſequently the 
quantity of ſuch acid liquor containing the required quantity of 
real acid, is eaſily found by the rule of proportion. But if the 


given ſp. grav. is extratabular the quantity of real acid in 100 parts 
of the acid liquor muſt be ſought by the firſt problem. 


PROBLEM 7th. 


Tae quantity of real acid, in a given quantity of an acid liquor 
being known, and alſo the quantity requiſite to ſaturate 100 parts 
of any given baſis. To diſcover the quantity of ſuch baſis con- 
tained in any ſolution, or in any powder, by which the given 
quantity of acid liquor is ſaturated. 


Ir the baſis be ſingle (that is unmixed with any other baſis to 
which the acid may unite) or combined only with fixed air the 
ſolution is eaſy, but if the given baſes be mixed with other baſes 
combinable with the ſame acid, the ſolution is more complex _—_ 
varies according to the variety of caſes. 


PROBLEM Sth. 


| To find how much of an acid liquor of one fort will hold as much 
real acid, as is held by a given weight of an acid liquor of another 
ert whoſe ſp. grav. is alſo given: For inſtance, how much vitriolic 
acid will contain the ſame quantity of real acid as is contained in 
100 grains nitric acid whoſe ſp. grav. is 1,3925. 


Iſt. 


3 
4 
. 


to k 


iſt. Firſt find by the table the quantity of real acid contained in 
the given quantity of the ſecond acid, whoſe ſp. gr. is given, or if 
not in the table it muſt be found by Problem 1ſt. 


2d. It is apparent that the quantity of the firſt acid liquor muſt 
vary with its ſp. gr. thus, in the inſtance given, as_100 parts nitrous 
acid of the ſp. grav. 1392 contains 50 parts real nitrous acid, fo 100 
parts vitriolic acid whoſe ſp. grav. is 1,520z contains by the table 
the ſame quantity of real acid, v. zx. 50 parts, but of the vitriolic 
acid whoſe ſp. grav. is 1,800 only 64 parts are requiſite to contain 
50 parts of real acid, whereas 200 grains are requiſite of the vi- 
triolic acid whoſe ſp. grav. is 1,2320. 


Note, The ſolution of this problem may hereafter be found of uſe 


in comparing the quantities and affinities of oxygen in different 


acids, 
PROBLEM 9th. 


To find the ſp. grav. of ſuch vitriolic acid as that 100 parts of 
it ſhall contain the ſame quantity of real acid as 100 parts of the 


nitrous. 


Tris can be found only by inſpection on conſulting the ta- 


bles; an example has been ſeen in the laſt problem, ſo alſo 


100 parts vitriolic acid 1,3102 contain the ſame quantity of real 
acid as 100 parts nitrous {acid whoſe ſp. gr. is 1,26879. And 
100 grains vitriolic acid whoſe ſp. gr. is 1,1746 contains the 
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LV 1 
ſame quantity of real acid as 100 grains ſp. ſalt whoſe ſp. gr. is 
1,159. + 


AxD 100 grains nitrous acid 1,1963 contains the ſame quantity 
of real acid as 100 grains ſpirit of ſalt whoſe ſp. grav. is 1,187. 


Hexe it ſhould ſeem that the ſp. grav. of the real marine acid 
is ſmaller than that of the real nitrous, and that of the real nitrous 
ſmaller than that of the real vitriolic, ſince when the weight of 
each acid, and alſo the weight of real acid in each is equal, the vi- 
triolic acid is ſpecifically heavier than the nitrous, and the nitrous 
than the marine, but this perhaps may ariſe from penetration. 


PROBLEM 10. 


To find how much of a neutral ſalt of one ſort holds as much 
real acid or baſis as a given weight of the ame neutral ſalt in 
another ſtate, or as a given weight of another ſalt in any given 


Nate. 


Tazss queſtions are reſolved by the 4th and 5th tables, thus 
if it be aſked, how much nitre contains as much acid as 20 grains 
of vitriolated tartarin? By the 4th table I ſee that 221,48 parts of 
vitriolated tartarin and 227,22 parts nitre contain equal quantities 
of acid ſince both contain 100 parts, then as 221,48, 227,22 :: | 
$a6.s © 8 Rage | 

; AGAIN, 


E: 9 F- 


| Acain, How much deſiccated ſoda will hold as much alkali as 

30 parts cryſtallized ſoda? In the 5th table I ſee that 541,1 parts 

of the cryſtallized hold as much alkali as 227,4 parts of the deſic- 
| cated, then as 541,1. 227,43: 30. 12,6. 


PrRoBLEM 1tth. 


How much of a given baſis will be requiſite to ſaturate the 
acid contained in a given quantity of a given neutral falt, thus 
how much deſiccated ſoda will be requiſite to ſaturate the acid 
contained in 50 parts cryſtallized Epſom ? 


By the 4th table I ſee that 100 parts real vitriolic acid are con- 
tained in 340 parts cryſtallized Epſom. Then if 340. 100: : 50, 14,7, 
then by the 3d table I ſee that 100 grains of real vitriolic acid 


ſaturate 78,32 of ſoda. Conſequently if 100 ſaturate 78,32 : : 14,7 
would ſaturate 11,51 of ſoda. 


Laſtly, In the 6th table I find that oo grains deficcated ſoda 
contains 60 of ſoda. Then if 100: 60: : x. 11,51, then x= 19,1 parts: 


_ deſiccated ſoda. Then 19, t parts deſiccated ſoda will ſaturate the 
acid contained in 50 parts cryſtallized Epſem. 


Note iſt. This problem is of uſe in determining the quantity 
of any precipitating ſubſtances to be employed in decompoſitions, 
| "-G 4 operated. 
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[ 20 ] 
operated either by a ſingle or double affinity. But in moſt caſes 
more of the precipitant muſt be employed than the exact quantity 
neceſſary for faturation, and particularly when decompoſitions are 
attempted in the dry way, as otherwiſe a complete contact with 
the ſubſtance to be decompoſed will not be attained, or if volatile 
it may be ſublimed before the decompoſition takes place. 


PROBLEM 12th. 


SoME analyſts have denoted the ſtrength of their acids by ex- 
preſſing the quantities of each neceſſary to ſaturate a certain quantity 
of alkaline liquor (and ſometimes of another baſis) without even 
telling whether the alkali was mild or cauſtic, or the quantity of it 
contained in the alkaline liquor. This problem is conſequently 
indeterminate. However a method of. giving ſome ſolutions of it 
may be underſtood from the following example ; and circumſtances 
will generally ſhew whether the application to particular caſes be 
juſt. | Ty 

Link tells us that 240 grains of a vitriolic acid which he employed, 
ſaturated 6,5 times its weight of tartarin (he muſt mean in a liquid 
ſtate, as no vitriolic acid will ſaturate ſix times its weight of real 
alkali) and that 240 grains of the nitrous acid he employed fatu- 
rated 2,5 times its weight of the ſame alkali. ere the ſpec. 
gravity of both acids ? 


1ſt Ir is plain, that ſince 240 grs. of the nitrous acid ſaturated 
2,5 times its weight of the alkali, 624 grs. of that acid would ſa- 


turate 


= 4 ] 


turate 6,5 times its weight of the alkali; and ſince 624 grs. of the 
nitrous acid would ſaturate as much alkali as 240 of the vitriolic 
acid, then 260 grs. of it would ſaturate as much alkali as 100 
grs. of the vitriolic acid could ſaturate. Therefore ſuppoſing 
L100 of the vitriolic acid to contain 75 of real acid, ſince more 
real nitrous acid is required to ſaturate a given quantity of tarta- 
rin than of vitriolic acid, in the inverſe ratio of 1214 to 1177 
(as appears by the third table,) then denoting the quantity of 
real nitrous acid in 260 grs. of the nitrous liquor, by x 
we have the following equation as 1214. II77 :: «„ 75. and 
* = 77,55. Then 260 grs. of the nitrous acid contain 77,55 
of real nitrous acid, conſequently 100 grs. of it contained 29.82 
real acid. And therefore its ſp. grav. was nearly 1,234, and that of 
the vitriolic about 1,800, The quantity of alkali in the alkaline 
liquor might alſo on this ſuppoſition be determined. 


So if it be required to know how much common falt is requiſite to 
decompoſe a ſolution of nitrated ſilver containing 176, 25 grs. of ſilver: 


it. 1 find by the 6th table that 75 grs. filver take 16,54 of ma- 
rine acid, conſequently 176,25 gr. ſilver take up 38,87. 


24. By the 4th table, I find that 100 grs. muriatic acid are con- 
tained in 257,2 of common ſalt, conſequently 438,87 are contained 
in 99,973, that is 100 grs. common falt, then 100 grs. of it are 
neceſſary to precipitate the ſilver. | 


ILLUSTRATION 
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ILLUSTRATION OF THE TABLES. 


- Few chymiſts have made experiments appoſite to my preſent. 


purpoſe, and thoſe that have made any relative to it, have gene- 


rally neglected marking the temperature, and thus prevented an 
exact compariſon of the reſults they obtained with thoſe that ſhould 
be expected from the quantities of real acid and water ſet forth in 
my tables. 


Taz moſt accurate of theſe experimenters was Hahn, who has 
inſtituted a conſiderable number, of which an account is given in his 
Diſſertation De Eficacia Mixtionts in Mutandis Corporum Voluminibus; 
of theſe I ſhall ſelect a few, which I think by their coincidence 
with the reſults to be obtained, calculating from my tables, furniſh 


a full proof of their accuracy, at leaſt to as great a degree as can 


be expected in ſubjects of this nature. 


Or TRE TABLE or VITRIOLIC Acip. 
1/7 Experiment. 


Han, to 800 grs. of vitriolic acid whoſe ſp. grav. was 1,8489 
at the temperature of 44*, added 400 grs. of water in a veſſel that 


confined the vapours, and when. the mixture was cooled down to 


the temperature of the air he found its ſp. grav. 1,545.—p. 48 
and 49. | 


Application. 


L 91 


Application. 


VirTrIOLIC acid of this denſity loſes, as we have ſeen, ,00043 
in denſity, by each degree between 449 and 609; hence its ſp. 


grav. at 609 ſhould be 1,8489 —,00043 X 16 = 0,0068 _y $421, 


which differs inſenſibly from the next lower tabular ſp. grav. 
1,8424, and therefore this may be taken for it. 


Tae quantity of real acid in 100 grs. of the acid liquor, whoſe 
ſp. grav. is 1,8424 amounts to 78,57 per cent. per table, then 800 


grs. of that acid liquor contains 78,57 Xx 8 = 628,56 of real acid, 


and conſequently the 1200 gr. of the mixture contain that quan- 
tity of real acid, and therefore 100 grs. of the mixed liquor con- 
tain 52, 38 of real acid, which we ſee differs but little from the 
tabular real acid, 52,68 which indicates the ſp. grav. to be 1,5473, 


and the difference between this and the ſp. r. found by Hahn 
is inconſiderable. 


How EVER, to obtain a cloſer approximation, and to give an ex- 
ample of the mode of ſolving the 2d problem, I ſhall deduce the ſp. © 
grav. from the rules laid down. for the ſolution of that n 5958 


ſt, Tux next higher ſp. grav. is 1,8473 Sd ils next lower is 
1.538c, and the difference between them is 0,0088 = D. 
Their acid contents are 52,68 and 51,78, and their difference 
03 = 5. 


2d. 
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2d. TRE difference betwixt the given extratabular acid contents, 

52,38, and the next lower tabular acid contents 51,78 is 0,6 = d 
then d, the quantity to be added to the lower ſp. grav. is found by 
Dd 0,0088 x 0,6 _ ©,0528 | 


© 


the formula 4d = = = 0,0058 


Dj: 0,9 0,9 
1,5 385 3 : 
Now + 0,0058 and that found by Haha is 1,545. 


= 1,5443 


Tuts it is true would be the ſp. grav. at 60®, and after 3 days 
reft (the time I allowed for the penetration of the mixtures men- 
tioned in my tables,) and it does not appear what the temperature 
of Hahn's mixture was when he took its ſp. grav. if it was 44 (the 
temperature of his oil of vitriol) it is poſſible that the cold without 


exact penetration might produce an effect e to that which 
time would produce by penetration. 


2d Experiment. 


In this Hahn added 400 grs. of water to the 1200 grs. of the 
foregoing mixture, and conſequently the new mixture weighed 
1600 grs. and contained the ſame quantity of real acid as the fore- 


going, that is 628,56 drs. he found its ſp. grav. when cold to be 
1, 38,40. 


Application. 


8 

Application. 

SINCE 1600 grs. of the mixture contained 628,56 real acid, 100 
- grs. of it ſhould contain 39,28 ; now this quantity of real acid is 
exactly in the table, and correſponds with the ſp. grav. 1, 3768. 

Then the difference between Hahn's reſult and that of my deter- 


72 
OOO0Q 


minations is 
| 34 Experiment. 
To the 1600 grs. of the laſt mixture Hahn added 800 of water, 


and when the whole was cooled down to the temperature of the 
air he found the ſp. grav. of the mixture 1, 2439. Ibid. p. 50. 


Application. | 


Tars mixture weighed 2400 grs. and contained the ſame quan= 
tity of real acid as the laſt, namely, 628,56 grs. conſequently 1oo 
grs. of it contained 26, 19; this quantity of real acid is extratabu- 
lar; the neareſt tabular quantity of real acid is 25,89, which cor- 
reſponds with the ſp. grav. 1 2415; though this ſeems ſufficiently 
near to Hahn's reſult, yet I have found it more exactly by the 
2d problem. Here D = 0,0095 and D'= 0,89 and 4'= 0,3, then 


4 


by the formula 4 = 5 we have — — = 0,0032, and the 


lower ſp. grav. 1,241 ü + 0,0032 = 1,2448, which differs from 


Hahn's reſult by only 758555 


D TERRE 
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Tue 3 firſt experiments of Hahn not perfectly agreeing with 
each _ and not having been made with equal SORE. 1 
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Marv veau s. E perinent on 3 Noni of Real Acid in, 7 ene Acid, x 
98 wh . Grav. was 1,841. 1 Encyclop. 592. 


He took 58 grs. vitriolic acid, whoſe ſp. grav. at 89,5 Reaum. 

(sio Fahr.) was 1,84, and poured into it a ſolution of acetited 

barytes until a precipitate ceaſed to appear. The precipitate 

e and dried (by ignition as it would ſeem by what he adds 
in the Pad column of the Thove page) Os 110, 3 nl 7 


19 2 8 1 
* 


B 


Application. 


—— 


VrrRIoT Ic acid, whoſe ſp. grav. at 51 of Fahr. is 1,841, would 
have its ſp. grav. lowered to 1,838 at 60 of Fahr. the degree for 
which my tables were formed. as I have Ten in my remarks on 
the alteration by temperature. | 


Lg 


Nor the ſp. grav. 1,838 is intermediate between the tabular 
denſities 1,8306 ͤ and 1,8424, but nearer to this; then by the firſt 
problem its acid contents will be found to be 78,24 per cent. then 
if 100 grs. of vitriolic acid of this ſp. grav. contain 78, 24 per 
dent. real acid, 58 ſhould contain 45.37 of real acid. But 110,3 
grs. of ignited barytes contain 36,76 real acid, allowing 100 grs. 
of ſuch barytes to contain 3 3 33 EA cent. the difference then be- 

tween 


Th "i 


— 


1 ap] 


tween Mr, Morveau's reſult and that of my calculation is 861 
grs. ; the reaſon, however, is obvious; Morveau employed acetited 
barytes, this acid rendered part of thg acid ſulphureous, as is well 
known; the ſulphureous acid does not decompoſe acetited barytes 
per 3 s table, his other experiments on x the ſulphurcous acid 
cannot therefore apply. 
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Or THE TABLE OP Ntrnovs' Acid. 


_ 


„been this * was not exaclly e and e e 
it was far from being fully de- oxyginated, but inathat pale red ſtate 
in which it commonly appears; what changes the variety of oxygi- 
nations may produce I have not experienced; the reſults are not 
quite ſo accurate as moſt of thoſe in the table of vitriolic acid, 
partly from the eruption of vapour during the weighing, and partly 
from the diſorder the fumes cauſe at long run in the ſcales; but 
the error in the quantity of real acid in 100 parts of the acid li- 
quor, no where, as far as I have had occaſion to examine, amounts 
to 1 per cent. or at leaſt does not exceed that amount ; the lower 
part of the table I found moſt and have reQified the 
errors to a great degree. 


Experiment It. 


To 400 grs. of nitrous acid, whoſe ſp. grav. at 630 was 1,499g, 
Hahn added 200 of water, and when the whole was cooled down 
to 64 he found the ſp. grav. to be 1,3157. 


D 2 Application. 
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Application. 

The ſp. grav. 1,4995 at 63* would be (by the table of variation 
already ſeen) 1,4995 + OOO x 3 = 1,5025, which ſcarcely dif- 
fers from 1,5070, a tabular number, which denotes the acid con- 


tents 68,39 — and if 100 grs. of this acid liquor contain 68, 39 real 
acid, 400 grs. contain 68,39 x 4 = 273,56, and when 200 grs. 


of water were added, then 600 grs. contained 273,56, and conſe- 


quently 100 grs. of the mixture contained 45,59, which indicates 
the tabular ſp. grav. 1,3621, which at the temperature of 64® 
would be 1,3581. | | 


_ Tars denſity differs much from that found by Hahn, being +42, 
but that the error proceeds from his not having allowed ſufficient 
time for the penetration of the water and acid, and from the loſs of 

acid by the heat excited will be ſeen in the examination of the 2d 


experiment. 
Experiment 2d. 


To the 600 grs. of the mixture of the laſt experiment, whoſe 
ſp. grav. was by him 1,3157, and at 60? would be 1,317, he added 
200 grs. of water, and found the ſp. grav. of this laſt mixture at 
64%, 1,2561, which at 60% would be 1,2578, the heat excited 
amounted to 80?. : 


= 31 | Application. 


Ws 
Application. 


Tux ſp. grav. 1,317 differs inſenſibly from 1,316, which indi- 
cates the acidity 38,97 per cent. and if 100 grains contain 38,97 : ; 
| 600 ſhould contain 233,82 (whereas we have already ſeen that 600 
contains 273,56) and when 200 grains more of water were added, 
then 800 ſhould contain 233,82, and conſequently 100 ſhould 
contain 29,22 real acid, which indicates very nearly the ſp. grav. 
of this 2d mixture to be 1,237, which differs from Hahn's reſult 


8257 
by — 1,237 b a difference which, though conſiderable, is 
0,020 I000 | 


by the half ſmaller than that of. the 1ſt experiment, as by the in- 
terval of time between the 1ſt and 2d experiment the penetration 
of the 200 grains of water firſt added had increaſed. 


Ta1s calculation is grounded on Hahn's reſults, which are erro- 
neous from want of reſt and the eſcape of vapours. We ſhall now 
ſee what the ſp. grav. of this laſt mixture ſhould be, if both this 
and the former experiment were more accurately conducted, and 

the water ſo gradually added that little or no heat would be gene- 
rated, on which princi ple my former calculation proceeded. This ex- 
periment may be conſidered as a mixture of 609 grains of an acid 
liquor, whoſe ſp. grav. ſhould, by my table, be 1,3621, and whoſe 
acid contents are 273,54 grains with 200 grains of water, and then 
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800 grains (the quantity of this 2d mixture) muſt contain 273, 54 
grains of real acid, and conſequently 100 grains of this new mix- 
ture contains 34,19 grains real acid, which indicates wy near the 
ſp. grav. 1, 2779, which differs from Hahn's reſult by: 7225, being 


ſo much higher. 


Bur this ſame experiment may alſo be conſidered as a mixture 


'of 400 grains of the ſtrong acid 1,5025 with 400 grains of water, 
then as the 400 grains acid liquor contains 273,56 grains real acid 


as already ſaid, 800 grains of the mixture ſhould contain the ſame 
quantity of real acid, and the ſame ſp. grav. would be found to 
reſult as above. 


Experiment 3d. 


Ix this experiment he added 2 parts water (ſuppoſe 200 grains) 
to 1 part of the ſp. of nitre 1,5025, much heat and copious red 
vapours were produced, inſomuch that a few grains of the weight 
of the whole were loſt (about 3 per cent.) and the ſp. grav. was 


1,1723, the temperature is not mentioned, but it ſeems probable 


it was 64, the temperature at which, he ſays, the mixture was 


made, then at 609 it would be 1, 1740. 


Application. 


HRE the 300 grains of mixed acid liquor contained 68, 39 real 
acid, then 100 grains of it would contain 22,79, which is in the 
table, and indicates the" ſp. grav. 1,1845, Which exceeds Hahn's 


reſult . 


14 
FS 


4 
CO 


heat. 
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reſult by 288, a difference which evidently ariſes partly from the 


_ eſcape of the red vapours and partly from want of ſufficient time 


for penetration ; it ſhould however be remarked, that in large veſ- 
ſels there may ſometimes be an increaſe of weight from the ab- 
ſorption of oxygen by the nitrous air expelled by the generated 


Experiment 4th. 

Ms. RicHTER (Stochymetrie, 3 theile, p. 9.) mixed ſpirit of 
nitre, whoſe ſp. grav. was 1,5304 with water, in the proportion of 
100 parts of the acid with 342 of water, and found the ſp. grav. 
of the mixture 1,123; the temperature is not mentioned. 


Application. 


100 grains nitrous acid 1,530 contains by my table about 70 
grains real acid, and when mixed with 342 of water, 442 grains 
will then contain 70 real acid, and conſequently 100 grains of the 
mixture will contain 15,84 of real acid, this quantity lies between: 
the tabular acidities 16,17, and 15,44, and by the 2d problem it 
will be found to correſpond with the ſp. grav. 1, 120. 


Or 
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Or THE MARINE Actin. 


, 


Tux mixtures of this acid and water are attended with little or 


no heat, and the ſp. gravities are ſuch as may be found by calcu- 


lation. See 33 Roz. 242. Mr. Berthollet, among his experiments 
on oxyginated muriatic acid, Mem. Par. 1785, relates that having 
precipitated a ſolution of nitrated ſilver with 500 grains of common 
muriatic acid, whoſe ſp. grav. was 1,141, he obtained 547 grains 
of muriated ſilver, conſequently 100 grains of this acid would 
have afforded 109,4 of muriated filver. Now, as we ſhall hereafter 
ſee, 100 grains of muriated ſilver contain 16,54 of real marine acid, 
therefore 109,4 grains of muriated ſilver ſhould contain 18,02 ; 
and by my table 100 grains of the muriatic acid 1,1414 contains 
18,57 of real acid. 


CHAP. 


* 


— 


283 f 


CHAP. II. 


ILLUSTRATION OF THE PROPORTION OF INGREDIENTS 
IN VITRIOLIC NEUTRAL SALTS. 


Berore I treat of theſe falts i it will be proper to notice the Nate 


of each of their baſes. 


Or VEGETABLE ALKALI OR TARTARIN. 


Tuts alkali may be obtained in three ſtates, the fully acrated 
and cryſtallized, the imperfectly aerated or common mild tartarin, 
and the cauſtic, which may alſo by particular proceſſes be cryſtal- 
lized. - | | 


Tas fully aerated and cryſtallized contains, by Mr. Pelletier, 
41 per cent. of alkali, 43 fixed air, and 16 water, 15 An. Chym, 
note, however, that even the cryſtallized is not always fully acrated, 
1. Bergman, 16, 17. 


* 


Common dry ſalt of tartar contains about 60 per cent. of alkali, 
28 or 30 of fixed air, with a few grains of Silex, vitriolated tarta- 
rin and argill; common pot-afh generally contains alſo ſome grains 
of vitriolated and muriated tartarin. 


E Section 17. 


1 84 1 


Section 1. 


VITRIOLATED TARTARIN. 


By my determinations, 86 grains purified and dry tartarin ® were 
ſaturated by 130 grains of vitriolic acid, whoſe ſp. grav. at 609 
was 1,565. | 


Now this ſp. grav. indicates by the table 54, 46 real acid; con- 
ſequently 130 grains of it contained 70, 79 real acid, and 86 tar- 
tarin + 70,79 real acid = 156,79 vitriolated tartarin. 


 HexcE 100 parts tartarin take up 82,48 of real vitriolic acid. 
And 100 parts real vitriolic acid take up 121,48 of tartarin. And 
100 grains tartar vitriolate contain 54,8 tartarin, and 45,2 of 
real vitriolic acid; or in round numbers 55 tartarin, and 45 real 
acid; or in the proportion of 11 to 9. 


* 


Experiment of Dr. Black. 


SINCE the publication of the above mentioned determinations, 
the highly delicate and accurate experiments of Dr. Black, under- 
taken with the view of aſcertaining the contents of the Geyſer 


waters have appeared, with one of which I have compared the 
; foregoing 


CI By tartarin the mere cauſtic ſtate is indicated; when it contains fixed air I call 


it mild; or fully aerated, if it be ſaturated therewith. 


x0 


1 7 


foregoing determinations, and had the pleaſure of finding an al- 
moſt perfect coincidence, See 3 Edinb. Tranſ. p. 101, 102. 
Dr. Black to vitriolic acid whoſe ſp. grav. at 609 was 1,798, added 
100 times its weight of water, and found that 112 grs. of this 
dilute acid ſaturated exactly 1 gr. of | tartarin. 


Application. 
To exclude l 1 ſhall multiply Dr. Black's ne be 


100; then if 200 grains of vitriolic acid 1,798 were diluted with 


20000 grains of water, his dilute acid would conſiſt of 20200 
grains, I1200 of ſuch dilute acid would ſaturate 100 grains of 


tartarin. Now vitriolic acid 1,798 differs inſenſibly from 1,7959 
which by my table contains 75 grains per cent. real acid. There- 


fore 11200 grains of ſuch acid ſo diluted would contain 3 
real acid, which differs from my determinations only by , of a 
grain. 83,16—82,48 = 0,65. 


HENCE we may find the ſp. gravity and quantity of real acid 
in the ſp. of vitriol employed by Wenzel, which it will be uſeful 
to know as he made ſeveral intereſting experiments; and thus 


alſo the accuracy of the . of vitriolig acid will be till far- 


ther confirmed. 


Fox this inveſtigation he has furniſhed us with two data; 


ih, he tells us that his ſp. of vitriol was formed of two parts of 
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highly concentrated vitriolic acid and three parts water, and 2dly, 
that 240 grains of this ſp. contained 75,75 of ſuch acid as is. 
found in 1gnited tartar vitriolate which 1s what I call real acid. 


{ 


Wazxcs I deduce that 2 of his ſp. of vitriol conſiſted of the 


highly concentrated acid, and + of water. Now 240 K 2 = 96, 


therefore 96 grains of the concentrated acid contained 75,75 of 
real acid, then 100 grs. of it would contain 78,9, which quan- 
tity belongs to a ſp. grav. intermediate between the tabular den- 
fities 1,8542 and 1,8424, and by the ſecond problem will be found 
to be 1,8467, therefore when one part of it is mixed with 12 of 
water, or for inſtance, when 100 grains of it are mixed with 
150 of water, (which is the fame as mixing two parts with three) 
the compound amounting to 250 grains contain 78,9 real acid, 
and 100 grains of this dilute acid contain 31,50 of real acid, a 
quantity which is extratabular, but belongs to a ſp grav. which 
by the ſecond problem will be found to be * | 


TuxkEToRE the ſp. grav. of Wenzels oil of vitriol is 1,8467 


containing 78,9 real acid per cent. and the fp. grav. of his ſpirit 


of vitriol was 1 2987, containing 37,5 6 per cent real acid. — 261,976 
(262 grs Jof his ſpirit of vitriol would ſaturate 100 grs. of tartarin. 


l 70co grains of Dr. Black's dilute vitriolic acid contained 7,425 
real acid. As I found i it has lately been denied that vitriolated 


tartarin 


15 


tartarin contained 45 per cent. real vitriolic acid, I diſſolved 
100 grains of it in ſix ounces of water, and precipitated the acid 
by muriated barytes, the reſulting baroſelenite weighed after 
ignition 135,25, which proves as we ſhall ſhall preſently ſee that 
the vitriolated tartarin contained 45,078 grains of real acid. 


Section 3d. 
Or SobA AN D VITRIOLATED SODA, OR GLAUBER. 


As ſoda may be had either chryſtallized, effloreſced or deſic- 
cated, it will be neceſlary to examine the proportion of real al- 
kali in each, in order to find the proportion in neutralized com- 
pounds. | | 


iſt. Is its cryſtallized ſtate even when recently formed, I 
found the proportion of its ingredients ſomewhat variable, b ut 
in the greater number of experiments the cryſtals being dried in 
filtering paper in a temperature not above 66*, and the air not 
much diſpoſed to give out moiſture. I found 100 parts of the 
cryſtals to contain 64 of water, 21,58 of real ſoda, and 14,42 of 
fixed air. 36 Grains therefore of aerated but deſiccated ſoda are 
equal to 100 grains of the cryſtallized, that is, contain the ſame 
quantity of. alkali. 


2dly- 


1 
2dly, Ix its ſimply effloreſced ſtate the quantities are variable 


according to the more or leſs perfect effloreſcence, the ſtate and 
temperature of the air. 


34ly, 100 parts od fully aerated but thoroughly deſiccated in a heat 
ſomewhat below ignition contains 59,85 alkali or mere ſoda, and 


40,05 of fixed air per cent. or nearly 60 of alkali, and 40 of fixed 
air. In the experiments in my former paper the ſoda was heated 


to ignition, and thus part of the fixed air was probably expelled, 
for I found only 36 per cent. of fixed air, 


Or GLAUBER.* 


By my determinations, 100 parts of /oda (that is, mere ſoda, dry 
and free from fixed air) are ſaturated by 127,68 of real vitriolic acid. 
And 100 parts of real vitriolic acid are ſaturated by 78, 32 of ſoda. 
Hence if Glauber contained 20 water, 100 parts of it would contain 
43-92 of ſoda and 56,08 of real vitriolic acid, or nearly 44 foda and 
56 real acid; and this is the ſtate of glauber thoroughly deſiccated. 


Bur cryſtallized Glauber contains a large proportion of water, 


for 100 parts of it 4% 58 by a heat ſomewhat below ignition, 


therefore 42 parts only remain which contain alkali and acid in 


the proportion above mentioned of 44 to 56, that is, 18,48 of 
alkali and 23,52 of acid. | 


„This ſalt being long known by the name of Glauber's ſalt, I ſhall ſimply call 
Glauber, this being ſhorter, and ſerving as a memorial of the antient denomination, 
It claims by the ſame (but a much elder) title, as Scheelium and Witherite, 


12 


Hence iſt. 42 grains of deſiccated Glauber are equivalent to 
100 of the cryſtallized. 


| HexcE 2dly, 100 grains deſiccated Glauber ſhould give, or are 
equivalent to, 238 of the cryſtallized, that is, they contain the ſame 
quantity of alkali and acid as 238 of the cryſtallized. 


Hence 3dly, 100 grains of ſoda ſaturated with vitriolic acid 
ſhould give 541 + of cryſtallized Glauber, or 227 of deſiccated 
Glauber, and roo parts cryſtallized ſoda ſhould give 116,77 of cry- 
ſtallized Glauber ; or 49 deſiccated Glauber, and 100 grains real 
vitriolic acid ſhould give when ſaturated with ſoda (whether cry- 
ſtallized or not) 425 + of cryſtallized Glauber or 178,5 of deſiccated. 


Bur theſe quantities of deſiccated or cryſtallized falt are never 
exactly obtained, on account of the loſs by evaporation, and of 
what remains in the mother liquor. 


Application. 
ON THE PROPORTIONS IN ARRATED SODA. | 
Experiment 1/t. Dr. Black's. 3 Edinb. Tranſ. 106. 


Hrs quantities being fractionary to render the calculation clearer, 
I multiply all into 1000. 
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He found 2380 grains cryſtallized ſoda to contain 314 of mere 
cauſtic alkali, then 100 ſhould contain 21,17 of alkali, which dif- 
fers from my reſult by leſs than Z a grain. Hence 21,17 grains of 
mere ſoda are equivalent to 100 grains of the cryſtallized. : 

Again, he found that 2380 grains of cryſtallized ſoda loſe by 
thorough deſiccation 1523 grains, and conſequently are reduced to 
857 grains, therefore 100 grains of the cryſtallized are reduced to, 
and are equivalent, as to real alkaline contents, to 36 grains, loſing 


therefore 64 grains of mere water. 


Axp, laſtly, he found that 857 grains of deſiccated ſoda contain 
514 of mere cauſtic ſoda, and conſequently 100 grains of the de- 


ſiccated contain nearly 60 of mere ſoda, and conſequently 40 of 
fixed air. All theſe reſults agree almoſt exactly with mine. 


Experiment 2d. 1 *Klaproth, 333. 


Ix his experiment 1000 grains of dry cryſtallized ſoda loſt when 
thoroughly deficcated in a ſand-heat, 637 grains of water, conſe- 


quently 100 ſhould loſe 63,7, which ſcarcely differs from Dr. 
Black's reſult, then the dry reſiduum amounts to 36,3 grains. 
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Or THE . IN GLAUBER. 


it E aperiment Dr. Black's, 3 Ed. Tran/. 106. 


514 grains of mere ſoda were Arne by 88180 of the dilute 
vitriolic acid before mentioned in treating of vitriolated tartarin. 


EPR 


"Ea 514 grains of mere cauſtic ſoda require 88180 of the 
dilute acid, 100 grains of ſoda would require 17155, and fince 
I000 grains of this acid contains 7,425 of real acid, 11155 contains 


127,37 grains. A reſult which differs from mine by leſs than + of 
a grain. - - 5 1 = 


2d Experiment. 1 Klapr. 333. 


100 grains of the thoroughly deſiccated ſoda above mentioned 


require for their ſaturation 382 of a dilute vitriolic acid, form- 
ed of a mixture of 1 part vitriolic acid, whoſe ſp. grav. was 1,850 


and 3 parts water, and the reſulting neutral ſalt weighed 13255 
grains. 


He alſo found that 1000 parts newly cryſtallized Glauber, dried 
betwixt filtering paper, afforded by thorough deſiccation in a fand- 


heat only 420 grains, and therefore loſt 5 80. 


F . Application. 
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Tur ip. grav. 1,850 is extratabular, lying between the tabular 
ſp. gravities 1,8542 and 1, 8424, but nearer to the former; its acid 
contents are 79,14 per cent. then if 200 grains of this acid be di- 
luted with 3 times that weight of water, we ſhall have 800 grains 
of a dilute acid, which will contain 79, 14 x 2 = 158,28 grains of 
real acid; then 382 grains (the quantity employed by Klaproth) 
contain 75,57 of real acid, now 100 grains of deſiccated ſoda 
contain, as we have ſeen, 60 of mere cauſtic ſoda, and ſince 100 
grains of mere ſoda require 127,68 for their ſaturation, 60 grains 
of ſuch foda ſhould require 916,60 ; the difference then between 
Klaproth's reſult and my determination is only 1,03 grains, 


LasTLY, it may naturally be expected, that the reſulting neutral 
falt ſhould amount to the joint weight of the real acid and mere 
alkali, and confequently ſhould in this caſe weigh 75,57 + 60 
= 135,57 grains, which differs from Klaproth's reſult only by 3,07 


grains, a loſs which may well be imputed to. that which the falt 


fuffers by evaporation. ; 


Taxss concordant experiments fully prove the accuracy of the 


table of vitriolic acid to a large extent, and of the proportion of in- 


gredients I have affigned to ſoda, vitriolate tartarin and Glauber ; 


for as Klaproth's experiments were made with an acid whoſe ſp. 
gra v. 


[ 48 J 


grav. was 1,850, Dr. Black's with an acid whoſe ſp. grav. was 
1,798, and mine with an acid whoſe ſp. grav. was 1,565, we may 
be aſſured that to that extent (en includes oy determinations) 
no material error exiſts 


We muſt not however imagine, that all mineral alkali contains 
the ſame proportion of ingredients as ſoda; for the natural mineral 
alkali found in Africa, and called trona, contains a ſomewhat larger 
proportion of fixed air and a much ſmaller of water. 195,6 grains 
of trona, which Dr. Black had the goodneſs to ſend me, were ſa- 
turated by 260,5 of vitriolic acid 1,383, and gave out 66,5 grains 
of fixed air, therefore 100 grains of trona would require 133,18 of 
this acid for their ſaturation, and would loſe 34 grains of fixed 
air. 


Now this acid differs inſenſibly from the tabular, whoſe ſp. 
grav. is 1,387, which contains 40,18 grains per cent. real acid, and 
therefore 133,18 grains of it contains 53,5 of real acid. - But we 
have ſhewn that 100 parts real vitriolic acid ſaturate 78,32 of mere 
mineral alkali, therefore 53,5 grains of this acid ſaturate 41,9; this 
therefore is the quantity contained in 100 grains of trona, then 
41,9 + 34 of fixed air = 75,9 and 1,8 grains of reddiſh earth, con- 
ſequently the remainder, that is 2253 grains, were water. 


Here we ſee the alkali takes up more fixed air than uſual, for 
ſince uſually 60 of the alkali take up 40 of fixed air, 41,9 of the 
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pure trona ſhould take up but 27,91, or nearly 28, whereas here it 
takes up 34, which is owing to its retaining but a ſmall portion of 


1 


* 


Hence alſo we find the proportions in Mr. Keir's efloreſced but 
dry ſoda, for he tells us, that 100 grains of ſuch ſoda were ſaturated 
by 90 grains of vitriolic acid, whoſe ſp. grav. was 1,800 ; now this 
acid differs inſenſibly from the tabular, whoſe ſp. grav. is 1,807, 
which contains 75,89 real acid, conſequently go grains of this acid 
contains 71,9 real acid; and ſince 125,68 real vitriolic acid take up 
100 of mere ſoda, 71,9 ſhould take up 56,31; and as 60 of. mere 
ſoda take up 40 of fixed air, 56,31 ſhould take up 37,53, the ſurf 

of both is 93,84, then the remainder of the 100, that is 6,16 
parts, are water, which remained as it was not dried by ignition. 


Mx. Kix alſo found that 100 parts of an impure Indian foſſil 
alkali contained as much real alkali as 58,8 grains of the above 
effloreſced and dry ſoda, and were ſaturated by 53 grains of the 
vitriolic acid 1,800. Now, from the proportions above tated, it 
will be ſeen that .58,8 of his ſoda contain 33,11 of mere alkali, 
and that 53 grains of the acid contained 40,22 of real acid, and 
that theſe ſhould ſaturate, and thereby indicate 31,5 of mere alkali, 
which differs from his reſult by 1,61 grains *. | 


LAsrLx, the proportions aſſigned to cryſtallized tartarin and to 
cryſtallized ſoda, and alſo the proportions of mere tartarin and 
41.3. . 8 | mere 


* Tranſ. of the Society of Arts and ManufaCtures, Vol. 6, p. 130, &c. 


[ 45 ] 
mere ſoda taken up by a given weight of real vitriolic acid, are 
confirmed by an experiment of Mr. Fourcroy's, 2 Ann. Chy. 289. 
for he found that the ſame quantity of vitriolic acid which ſaturated 
193 grains of the cryſtallized ſoda alſo ſaturated 188 of cryſtallized 
tartarin. Now I have aſſigned 21,58 per cent. of mere alkali to 
cryſtallized ſoda, therefore 193 grains of it contain 41,6, and as 
the cryſtallized tartarin contains 41 per cent. of alkali, 188 grains 
of it contain 77. I have alſo ſhewn that 100 grains real vitriolic 


acid take up 78,32 of mere ſoda, and 121,48 of mere tartarin, 


then the harmony of theſe proportions with Fourcroy's experi- 
ments will thus appear: as 78, 32. 121,48:: 41.76,36; the dif- 
ference between us is only o, 64 of a grain. 


Section 3d. 


BAROLITE AND BAROSELENITE. 
& Fa 


r00 parts barytic earth precipitated from its ſolution in acids by 


a mild alkali, whether fixed or volatile, and heated to.gentle igni- 


tion, contains 78 or 79 parts of earth, 21 or 22 of fixed air, about 
1,5 are ſtronthian earth, a quantity which in this caſe deſerves 
little attention. See 1 Klapr. 271. 2 Klapr. 82 and 86. 2 Chy. 
Ann. 1793, 196. 1 Chy. Ann. 1795, 111. Hence 100 grains 
barytic lime take up 28,2 of fixed air, and 100 grains of fixed 
air would precipitate 354,5 of bary tic earth, and probably more, 
as the earth may not be ſaturated. | 

BAROSELENITE 
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BAROSELENITE OR VITRIOLATED BARYTES. 


Bakrric Solutions being the moſt delicate teſt of vitriolic acid 
as yet known, the determination of the proportion of real vitriolic 
acid taken up in the artificial compound of both is of the greateſt 
importance, and its agreement with the foregoing determinations 


will tend to their mutual eſtabliſhment. 


4 


I Have already mentioned that by real vitriolic acid I mea n acid 
of ſuch ſtrength or concentration as exiſts in well-dried and neu- 
tralized vitriolated tartarin. If therefore I can ſhew in what pro- 
portion the acid contained in a given weight of this ſalt enters 
into the compoſition of a given weight of thoroughly dried baroſe- 
lenite, the proportion of real acid in this laſt will of courſe be de- 


monſtrated. Now this may very nearly be aſcertained by the ex- 


periment of Dr. Withering, Phil. Tranſ. 1784, p. 304. But firſt 
I muſt premiſe that by the experiments of the moſt accurate ana- 
lyſts, 100 parts baroſelenite when ſufficiently dried contain very 
nearly 33 of vitriolic acid. 


- 


Tux reſults obtained by Dr. Withering were as follow: 


1ſt. 480 grains of baroſelenite being fuſed with 960 of ſalt of 
tartar, 428 grains of the baroſelenite were decompoſed, end 52 
remained undecompoſed. 


| 2dly. 


43% 


1 


2dly. Taz decompoſed part nevertheleſs weighed after decom- 
poſition only 360 es 


3dly. 300 grains of vitriolated tartarin were alſo obtained. 


In this experiment we are only to attend to the 428 grs. which 
were decompoſed, as the $2 that eſcaped decompoſition were no 
* altered. 


Ix the firſt place it is plain that the 428 grains that were de- 
compoſed contained at leaſt as much vitriolic acid as they im- 
par ted to the alkali in forming 300 grains of vitriolated tartarin: 
Now 300 grains of vitriolated tartarin contain 45 x 3= 135 of 
real vitriolic acid. therefore 428 grains of baroſelenite contain 
at leaſt 135 of real vitriolic acid, that is, 31, 5 per cent. a quan- 
tity that already approaches pretty nearly to the direct reſults of 
moſt analyſts. Bur in the next place it is equally evident, that 
the quantity of acid was greater than here ſtated, and the quan- 
tity of mere barytic earth much below 360 grains, the quantity 
expreſſed in the 2d reſult; for if this quantity were juſt, the ſum 
of its weight and of that of the acid would ſurpaſs the weight 
of the decompoſed part. As inſtead of 428 the ſum would 
amount to 360 + 135 = 495, which is impoſſible. The truth 
then 1s, that thoſe 360 grains of reſiduary earth comprehend the 
weight not only of the mere earth, but alſo of the fixed air, 
which it had taken from the alkali in exchange for the acid it had 


imparted 
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imparted to it; conſequently to find the true quantity of acid we 
muſt find out how much of the reſiduary 360 grains were mere 
earth, for by deducting this quantity from 428, the remainder 
will expreſs the quantity of acid in the 428 grains. | 


% 


Tae let the quantity of earth in the 360 grains = x, and the 
quantity of fixed air = y, then x + = 360. and x: y:: 78: 
21 * nearly; and e 21 x = 785, and & = 2. then 


J:+ tt 05 — 2 = 360 x ata, and 2I y +78 y = 7560 or 99 y 


21 
7560 
9 


= 76,26 grains of gad air; ad 8 


ing this from 360, we have the quantity of mere earth = 360 


— 76,36 = 283,64; and deducting this quantity from 428, we 
have the quantity of vitriolic acid = 144,36 grains; and laſtly, 
if 428 baroſelenite contain 144,36 of vitriolic acid, 100 grains 
baroſelenite ſhould contain 33,64. . 


Tais laſt quantity of acid ſomewhat exceeds the uſual cente- 
nary proportion obtained by chymiſts, yet I believe the ſaturating 
proportion of acid to be ſtill higher, for the following reaſons : 
There are three ways of adding to each other an acid and earth or 
metal, the one by dropping the acid to be combined into the ſo- 
lution of the earth in an acid to which the earth hath a weaker 
affinity, and the other by inſerting the earth immediately into 

| | | the 


* I fay 21 rather than 22, as Dr. Withering himſelf ſtates it at 20,8. 
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the acid with which it is to be combined, or by dropping its ſo- 
lution in a weaker acid into the acid with which it is intended 
to be combined. In the iſt mode of combination the ſaturation 
is ſcarce ever complete, becauſe the new compound in many caſes 
precipitates before it is fully ſaturated, and even though there 
ſhould be an exceſs of the acid to be combined in the liquor, yet 


the inferior part of the precipitate ſeldom receives it, being ſhel- 


tered by the ſuperior, and becauſe its affinity to its laſt comple- 


ment of acid 1s much weaker than that to its mean proportion of 
acid. 195 | 


Bor in the 2d or 3d mode of addition, the earth being ſur- 
rounded by the acid with which it is to be combined, and thus 


_ expoſing a greater ſurface, takes up more of it and even fre- 


quently an exceſs, as I have often experienced. 


This explains the difference which may be obſerved in the ex- 
periments I ſhall now ſtate : 


iſt. Dx. WiTHERING having made a ſolution of 100 parts native 
acrated barytes in muriatic acid, dropped vitriolic acid into it until 
a precipitation ceaſed to appear ; this artificial baroſelenite weighed 
117 grs. Phil. Tranſ. ibid. 405. Now this native barytes con- 
tained but 78, 6 of pure barytic earth, as he had proved in a 
former experiment; therefore 18,6 of barytic earth took up as 
much real vitriolic acid as raiſed its weight to 117 grs. namely 38,4 
grs.; and if 117 grs. baroſelenite contain 38,4 grs. of vitriolic acid, 
loo parts baroſelenite muſt contain 32,8. 
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So alſo Klaproth tells us, that a baroſelenite which he had formed 
by dropping vitriolic acid into a muriated ſolution of aerated ba- 
rytes contained barytic earth and acid nearly in the proportion of 
2 to 1, conſequently 100 parts of it contained 66,66 of earth and 
33,33 of real vitriolic acid. 2 Klapr. 72.* And p. 97 he tells us, 
he found the ſame proportion in another experiment, as 126 baroſe- 


lenite contained 42 of real acid. 


On the other hand, Fourcroy having diſſolved 100 grs. native 
acrated barytes with the aſſiſtance of heat in very dilute vitriolic 
acid, found it to afford 138 grs. of baroſelenite, (inſtead of 117 
which Dr. Withering bad found by the 1 method) and that the 
barytic earth had taken up 48 parts vitriolic acid. Now if 138 
parts broſelenite contain 48 of acid, 100 muſt contain 34,78. 


4 Ann. Chym. 65. 


Klarzorz found that 85,5 grs. vitriolic acid whoſe ſp. grav. 
was 1,850, entered into the compoſition of 194 grs. baroſelenite, 
and by his own rule + of theſe 194 grs. were real acid = 64,66; 
therefore 100 grs. of baroſelenite ſhould contain 33.33 grs. real 
acid. 1 Klapr. 153. By my table, as already ſaid, 100 grs. vi- 
triolic acid, whoſe ſp. grav. is 1,850, contains 79, 14 grs. real acid, 
therefore 8 5,5 grs. of this acid ſhould contain 67,7 real acid, and if 

194 


The baroſelenite in all theſe caſes was ignited, and he found that 185 grs. merely 
dried weighed after ignition 180, conſequently 100 parts of the merely dry loſe about 
2,7 or 2,8 by ignition. 


5 


194 ers. baroſelenite contain 67,7, 100 grs. of the baroſelenite 
ſhould contain 34,92, which differs from Klaproth's reſults by 


1,59 grs. 


* 


AcalN, Dr. Black, in the analyſis of Geyſer Waters, p. 117, 
tells us that 170 grs. baroſelenite contain as much acid as 100 of fully 
deſiccated Glauber. Now I have already ſhewn by my own experi- 
ments that 100 grs. of deſiccated Glauber contain 56,08 of real vi- 
triolic acid, therefore 170 of baroſelenite contain the ſame quantity, 
and if ſo, roo grs. baroſelenite muſt contain 32, 98, very nearly 33, 
which we ſee ſcarcely differs from Klaproth's proportion, the quan- 
tity of real acid being computed from my table. 


LAs TL, Klaproth found that 100 grs. of deſiccated Glauber 
| decompoſed by acetited barytes gave 168 grs. of baroſelenite. 
1 Klapr. 333. Then 168 grs. baroſelenite contain 56,08 of real vi- 
triolic acid, and 100 ſhould contain 33,38 of this acid. The con- 
ſonance of theſe reſults with my table may hereby be eaſily diſ- 
cerned. In general then the quantity of real acid in any quan- 
tity of ignited baroſelenite may be diſcovered by dividing it by 3, 
it being + of the whole weight. 


HENCE 100 parts barytic earth take up 50 of real vitriolic acid, 
and would give 150 of baroſelenite. And 100 grs. real vitriolic 
acid take up 200 of barytic earth, and afford 300 of baroſelenite. 


G2: | - Seaton 


2 I} 
Section 4th. 


Ak RATED STRONTHIAN. 


co parts native aerated ſtronthian, or of the artificial ſuffi- 
ciently dried, contain 31 of fixed air and 69 of earth. 


Hexcs the quantity of air in any given quantity is found by 
multiplying this quantity into 0,31, and the quantity of earth by 
multiplying it into 0,69; then 100 parts of this carth are ſaturated 
by 45 of fixed ol and. 100 parts of fixed air by 222,5 of this 
earth. 


13 1 
ö ty; 
{1H 


i AccorDinG to Dr. Hope, 100 grs. of cryſtallized fronthian 
lime contain 32 of earth and 68 of water. 


Lowirz found 100 grs. of the artificially acrated ſtronthian to 
contain, when dried in heat, 32.5 per cent. of fixed air, 1 Chy. 
Ann. 1796. 128. | 
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Per Pellitier, 100 grs. native aerated ſtronthian calcined with 
10 grs. charcoal loſt only 28 grs. 21 Ann. Chy. 124. 


— 


VITRIOLATED STRONTHIAN. 
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100 Parts vitriolated ſtronthian contain 42 of real vitriolic acid, 
for this is the quantity which muriated barytes ſeparated from the 
N 1 tartarin 


L 53. J 


tartarin which decompoſed 100 parts of vitriolated ſtronthian, con- 
ſequently the earthy part amounts to 58 grs. 2 Klap. 96, 97. 
Then 100 of this earth take up 72, 41 of real vitriolic acid; and 
100 grs. real vitriolic acid would take up 138 of ſtronthian earth. 


Section 5th. 
ArraTeD LIME AND SELENITE. 


Ix artificial aerated lime formed by precipitation, by ſoda or even 
by common tartarin, if added to exceſs, the proportion of lime to 
fixed air is conſtant, being as 55 of the lime to 45 of the air, that 
is, as 11 to 9, ſo that the quantity of air being given that of the lime 
in the campound may be known; and if the compound be free 
from any other ingredient, and heated to redneſs to free it from 
water, then its weight being given the quantity of lime it contains 
is found by multiplying it into 0,55, and the quantity of air by 
multiplying it into 0,45 ; but whether dry or not, the weight of the 
air being found, the weight of lime is found by the 1ſt analogy. 


Mx. BRERGMAN repeatedly aſſerts, that 100 grs. of calcareous 
ſpar contain 55 of mere lime, 11 of water, and only 34 of fixed 
air. It always gives me concern to find my reſults different from 


thoſe of this great man, but on this occaſion I am happily able to 
detect the cauſes of this difference, | 
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1ſt. He tells us that by ſlow ſolution of 100 grs. of the ſpar in 
acids he found the loſs of weight to amount to 34 grs. only, though 


by applying a ſtrong heat he found it to amount to 45. Hence he 


concludes that in ſolution the fixed air ſingly was expelled, but 
that both fixed air and water were expelled by heat. Now to ob- 
tain a flow ſolution in acid he muſt have uſed a very dilute acid, 
and have employed a very narrow mouthed veſſel. In this caſe 
much of the fixed air is reabſorbed by the ſolution, as daily expe- 
rience ſhews, and thus muſt have prevented his perceiving the real 
quantity of the air expelled from its combination with the earth. 


© Acary Lavoiſier computes 100 grs. of chalk to have loſt about 
34 grs. of air by ſolution in nitrous acid; but this loſs he inferred 
not from a direct trial, but from the weight of the volume of air 
found-by compariſon with that of common air, calculated accord- 
ing to Mr. De Luc's rules. This concurrence muſt undoubtedly 
have confirmed Mr. Bergman in this erroneous eſtimation. 


So alſo in natural lime-ſtones, the quantity of fixed air being 
found that of the lime is in the above proportion, except in a few 


caſes where magneſia exiſts in them or the lime not ſaturated. 


Hence 100 grains lime take up 81, 81 of fixed air, but 100 grains 
of it are precipitated by ſomewhat leſs. Klapreth eſtimates the 
proportion in this at 4 of fixed air to 5 of lime. And 100 grains 
fixed air ſaturate 122,24 of lime, but would precipitate 125. 


Section 


443 
Section 6th. 
Sn 4a; 


TarRe are two ways of combining vitriolic acid with lime and 
and ſome other ſubſtances ; one by direct ſolution or addition of the 
baſis unto perfect ſaturation, ſo as no longer to diſcolour the uſual 
teſts, the other by precipitation from another menſtruum; in this 
laſt method the baſis takes up an exceſs of acid, which as it is 
waſhed off in other purſuits occaſions no miſtake, though it does 
in this. The 1| experiment in my laſt paper I followed the. 1ſt 
method, in it I found that 439 grains of a mixture of 225 grains 
of vitriolic acid whoſe ſp..grav. at 60 was: 1,5654, with 225 of 
water, ſaturated 152 grains of marble which contained (at the 
rate of 55 per cent.) 83,6 of lime. By the table it appears, that 


the vitriolic acid before dilution contained 54,46 real acid, then 
439 of the dilute acid contained 119,5 of real acid, conſequently 
83,6 of lime took up 119,5 of real vitriolic acid, therefore if the 
compound of both were free from water, we ſhould have its 
weight equal 83,6 + 1 19,54 = 203,14 nearly, and 100 parts of it 
would contain 41,15 lime and 58,84 of real acid. But unleſs 


the compound be expoſed to a high heat this weight cannot be 
expected ; the reſulting ſelenite will always retain a proportion of 
water, varying with the degree of heat to which it was expoſed, 
and it is this that occaſions the variety of determinations of the pro- 

| portion. 
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portion of ingredients in ſelenite, when, as in this experiment, 


its ingredients are directly combined; yet the proportion taken 


from the quantity of precipitate is more fallacious, as will pre- 
ſently be ſneẽwn. T1924 106 


Ix this direct experiment the quantity of ſelenite obtained 
after deſiccation in a heat not exceeding; 17092, amounted to 
237 25 grains, of theſe 204,14 were lime and real acid; the re- 
mainder then v: 2 34, 11 were water; then by the rule of pro- 
portion 100 grains of this ſelenite ſhould contain 14, 38 of water, 
conſequently 85,62 were lime and acid. And if 100 parts of ſuch 
compound contain 41,15 of lime, as already ſeen, 85,02 ſhould 
contain 35, 23, and deducting this from 85,62, we have 50,39 for 
the acid part, conſequently the centenary proportion of ingredi- 
ents in ſelenite dried at about 16 50 is as follows : 


Real vitriolic acid ä n | 50, 39 
ä „ 
Water | ” 8 14,38 


I00,00 


Ir the ſelenite were dried by mere expoſure to the air, the 
quantity of water in 100 parts of the ſelenite would be greater, 
and that of the lime and acid ſmaller, and if it were ignited the 


proportion of theſe laſt would be greater, and that of the water 


— 


ſmaller, 


1 


ſmaller, as is evident; but by expoſing any quantity of it to a 


ſtrong red heat the water will, for the moſt part at leaſt, be expelled, 
and the proportion of the other ingredients may be determined 
very nearly by the above analogy, if the ſelenite be ſaturate and 


free from foreign ingredients. 


THe experiments I made in precipitating lime from the 
nitrous and marine acids by the vitriolic, and alſo by vitriolated 
tartarin, I found to be fallacious, as much of the ſelenite remains 
in ſolution in theſe acids, and conſequently it is not poſſible to 
limit or diſcover the proper addition of the precipitant. Hence 
Ioo grains lime take up 143 nearly of real vitriolic acid, and af- 
ford about 284 of ſelenite thus dried and formed. And 100 
grains real vitriolic acid take up nearly 70 of lime, and afford 
198 of ſelenite thus dried and formed. 


100 grains lime precipitated by vitriolic acid take about 15,8 
per cent. exceſs of real acid, and vitriolated tartarin does not pre- 
cipitate the whole of it without repeated evaporations and addi- 


tions. 
Experiment It. 1 Kl/aproth, 195. 


AccoRDiNG to Klaproth 100 grs. of vitriolic acid, whoſe ſp. grav. 
was 1,850 (neglecting he ſays inſignificant fractions) were ſaturated 
by 55 of lime or 100 of aerated lime, and afforded 160 grs. 
ſelenite. | | 


H Application. 


Ly 
a AWE. rr e. 
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1 
: | | Application. 


| 100 grs. of the vitriolic acid 1,850 contain 99,14 grs. per cent. 
| of real acid as already ſeen ; then if there were no water in the 

| compound its weight would be 79,14+55 = 134, 4 grs. but he 
found the weight to be 160, then the difference or 160—1 34 muſt | 
| be water = 26 grs. | 

[| | [ 49,47 real vitriolic acid 


34.37 lime 
Then the centenary proportion wasd 16,25 water 


oo, oo 
4 |  ._ This proportion we ſee ſcarcely differs from mine and therefore 
his ſelenite was probably expoſed to nearly the ſame heat. 


my 


Experiment 2d. 2 Klaproth, 1 24. 

Is this experiment he tells us the ſelenite was heated to nition, 
and conſequently we may ſee the difference of proportion pro- 
duced by that heat. 38 grs. of it contained 14,75 of lime; the 
quantity of acid 1s not mentioned. | 


21 
A 
31:4 


Tl = 7 f 
* 1 
8 5 5 
4. 
11 
4 7 
Y & 
\ "I n = 
LE CY 7 
r | 
Tow "= : = 
1989 « 
by 1 , 
1 F 
”:. N 
4 f 
=" 
le 
q _ 
. 7 9 
ST. 
3 _ ; 
1 FR: 
. = * 
: 114 ! 
l T1 
. 
Tn » "it 
1 10 3 
4 r 4 
£ i * 
43 ! | \ 
= 1 
* 4 \ 
l 4 
0 {i 
1 N 
[ 4 
1 
= l : 
. (1 1 
1 
1 N 
* ' 4 K 
91 Ti; N 
Y ry i. 3 
15 . x 
70 . 2 
J WE [4 
1 N 
4 
1 * 
ö . 
144 . pl 
4 15 
+l 2 
7 1 Po * 
T 752 4 
f 2 5 7 
* Gi 
i 9-1) 8 5 
$ 1 2 * 
. T8 U 
1) . 1 
1 4 „ 
4 v4” V 1 7 
5 3 þ 4 
; 
1M. 3 
* 7 — 
i 1. 4 1 2 
+) 44 3 22 
{ 12,5: 2 _ = 
= * 

48 n 
7 , . 
4 11 7 
* „. 4 „ 

oats 8 313 
2 if i 
i «£434. 4 KF: 
| AH G 
* 94.3 . 
py 4 „ 5 
I 43+ 341 N * 
5 7:4: MY : 
1 | 
"I 3+ + » 
G 13 **(.-, 
* 9 1 
\ 38 . 
; If 
10 3 
4:3 * 
1 * 
f % > 
<3 12 
7 : 1 
2 » ? 1 
_— - 
=> 7 
% = - 
U 2 9 + 
L 5 5 WT * 
t $ 2 
8 : 1 
1 . 3 
1 1 1 
Ky 4 
7 
1 
|, 4 » 
we'd 75 
N o 
£ i a 
— 4 19 ? + 
? 11 
Ly, 10 * 
+! * 4 * 
* 
* * 
1 


9 — 2 2 — 
porch Os — * 
— —— — 4 


| | Application. 


59 ] 


Abplication. 


By his own proportion 14,75 lime ſhould take up 21,22 of real 
acid, for as 55: 79, 14:: 14, 5: 21,22 nearly, then 1745, + 21,22 
= 35.97, conſequently the remainder v. 2. 2 grs. were water, then 
the centenary proportion ſhould be 


as 38:14,75:: 100to 38, 81 lime 

238: 21,22: : 100 to 55,84 real acid 

then the remainder is 5,35 water 
100,00 


Experiment 3d. 1 Bergm. 135. 


BERGMAN's ſelenite is cryſtallized and contains ſo much water 


that it is plain he ſuppoſes it dried by mere expoſure to the heat 
of the atmoſphere. 


according to him roo grs. contain 46 vitriolic acid 
22 lime 
22 water 


100 


Hence iſt, we have the proportion of ſelenite dried in 3 dif- 


ferent degrees of heat, that of ignition, that of the atmoſphere, 
and that between 130 and 17009. 


H 2 2dly. Ws 


b 6 ] 


2dly. We may now explain and do juſtice to the 7/7 experiment 
of Mr. Wenzel on this ſubject. He diſſolved 240 grs. of clean oyſter 
ſhells in his ſpirit of nitre, and precipitated the lime contained in 
them by dilute vitriolic acid, he then evaporated the whole, firſt to 
dryneſs and afterwards by gentle ignition to expel the exceſs of acid, 


1 35 and laſtly expoſed the ſelenitic maſs to a more intenſe heat for one 
| hour, then weighing it in the ſame veſlel found the ſelenite to 
weigh 309,75 grs. | 
| Application. 


Tus 240 ors. of purified oyſter ſhells contained 126,72 grs. of 


ji | | lime, which I prove thus, he tells us p. 101, that 81 grs. of the 
| ſame oyſter ſhells gave out during ſolution 35 grs. of fixed air, 
|} 4 conſequently 100 grs. would give out 43,2 ; now we have already 
' 4 ſeen that 45 grains of fixed air denote the preſence of 55 of real 
4 = calcareous earth in 100 parts aerated lime, therefore 43 2 denote 
| 4 52,8 of lime and therefore 240 parts of theſe ſhells contained 
1 126,72. 
9 = 1 Now as to the acid, ſince 100 parts lime take up 143. 126,72 
9 is 3 | ſhould take up 181,20 and the ſelenite being ſo ſtrongly heated 
0 g l ſhould weigh only the ſum of both v. : 181,20 + 126.72 = 307.92 
4 1 or 308, grains which wants only 1,75 of the weight found by 
= Wenzel, this increaſe found by him I impute to ſome phoſporated 
| g lime originally in the ſhells, the acid of which was not expelled 
| i in the above experiment. 
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WrNZ EL was ſet aſtray by his 2d experiment; for having 
calcined 240 grains of his ſhells for 4 hours he concluded they 
were wholly converted into lime and he found their weight 133, 5, 
but here lay the miſtake, he had no proof that 3 or 4 grains did not 
remain uncalcined, and the preſence of phoſphorated lime he did not 
ſuſpet. In a third experiment he came very near the truth for he 
concluded the quantity of lime to be 125 grains, but the difference 
between this and 133.5 he attributed to the cauſlicum. 


Section 7. 
Or MacN ESTA AND EP:oM. 


Tais earth may be obtained in three ſtates, either fu'ly aerated” 
and cry ſtallized, and then from its great ſolubility in water it may 
be called a ſalt; or imperfectiy aerated. ſuch as common magnefia ;. or 
perfectly  eaerated and freed from water by a white heat. 


Tae proportion of ingredients even in cry ſtallized magneſia 
are differently ſtated, probably from having undergone ſome un- 
perceived effloreſence; according to Fourcroy who ſeems to have 
beſtowed moſt attention to this object, 100 parts cryſtallized! 
magneſia contain 50 fixed air 

225 magneſia 
25 water 


—— 


100 


[ 62 ] 


/ 


hence they loſe 75 per cent. of their als; when firongly heated 


2 An. Chy. 297, 298. 


Bur according to 1 Bergm. 29 and 373, the 1 con- 


tains but 30 per cent. of fixed air, with whom Butini agrees, but 


he afterwards found even common magneſia to contain a larger 
proportion, ſee p. 23 and 146 of his treatiſe; of the other ingre- 
dients neither mentions the proportion. 


In common magneſia the proportions are, according to Bergman 
45 of earth 
25 fixed air 
30 of water 


100 


AnD _— to Butini p. 146, 40,62 earth 
37,5 fixed air 


21,88 water 


100,00 


AccorpDinG to Fourcroy 100 parts of common magneſi ia 
contain 40 earth 
48 fixed air 
I2 water 


100 | 
conſequently they ſhould loſe 60 per cent. in a white heat. 


CONSEQUENTLY 


1 
ConsEQUENTLY per Bergman 100 grs. common magneſia ſhould 
loſe 55 per cent. in a ſtrong heat, and per Butini it ſhould loſe 
nearly 60, and with this determination two experiments of Klap- 
roth's agree. Sce 2 Klapr. 9.and 20; yet in another experiment 
the loſs was but %s, 2 Klap. 174. ; 


Hock we ſee the proportions of air and water are variable, but 
the ſum of both generally amounts to 55 per cent. at the leaſt, and 
and hence I rate the mere carthy part in common magneſia at 45 
per cent. when by a ſtrong heat leſs is found I believe the differ- 
ence to have been volatilized. The various proportions of fixed 
air ariſe from the various proportions of it contained in the dif- 
ferent precipitants uſed in obtaining magneſia. 


Note however, the water may gradually be expelled from 
common magneſia in a heat much below ignition. | 


* 


Eps0M. 


In my former paper I have ſtated that 35 grains of common 
magneſia, containing 15,75 of mere earth, were ſaturated by 50 
grains of vitriolic acid, whoſe ſp. grav. was 1,5654, diluted with a 
large proportion of water, but containing, as appears by the table, 
27.23 real acid, and from this and a comparative experiment, I de- 
duced that 100 parts of cryſtallized Epſom contained 17 of mere 

earth, . 
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earth, 29,35 of real vitriolic acid, and 53,65 of water, it was 
ſtandard acid that I had before mentioned, but its quantity of real 


acid is as I now ſtate it, as may be ſeen by calculation. 


HEgnce 100 parts perfectly deſiccated Epſom ſhould contain 
36,68 nearly of earth, and 63, 32 nearly of real acid. 


AND 100 grains mere magneſia take 172, 64 real vitriolic acid, 


and ſhould afford 590 nearly of cryſtallized Epſom. 


And 100 parts real vitriolic acid ſhould take up 57.92 of mag- 
neſia, and afford 340 nearly of cryſtallized Epſom. 


AccoRDING to Bergmann 100 grains of magneſia take up 173 
of real vitriolic acid. | 


AccoRDINnG to Wenzel 100 grains magneſia take up 181,8 real 
acid, this ariſes from his rating the mere earthy part of common 
magneſia at 41,2 per cent. which, as I think, ariſes from volatili- 
zation of part of the magneſia. 


Experiment ih. Fourcroy, 2 An. Chy. 285,282. 


He found that cryſtallized tartarin taken in the proportion of 
80 parts to 100 of cryſtallized — operate an almoſt total decom- 
— of the Epſom. 


Application. 


L 65 J 


| Application: 

As 100 parts cryſtallized tartarin contain, as already faid, 41 of 
vegetable alkali, 80 parts of it muſt contain 32, 8, but as 100 parts 
of this alkali take 82,48 of real vitriolic acid, 32,8 ſhould take 
27,05, which is s nearly the whole 5 what 100 parts of Epſom 


contain. 
Experiment 24. Fourerey,  4n. Chy. 288. 


| Commute ſoda, applied in the proportion of 108,8 to 
roo of cryſtallized Epſom, perfectly decompoſed the Epſom. 


. Application. | 


100 parts cryſtallized ſoda contain, as already ſhewn, 21,58 of 
mere alkali, conſequently 108,8 parts contain 23,479. Now 100 
parts of this alkali take up 129,68 of real vitriolic acid; there- 
fore 23,479 ſhould take 29,97, which differs from the quantity 
of acid I have aſſigned to 100 parts cryſtallized * only by 
n of a grain. 


[ 66 J 
Section $th. 


Taz combinations of part? with vitriolic acid are ſo direrki- | 
fied, as Mr. Vauquelin has lately ſhewn in a ſeries of curious 
and intereſting experiments, that to aſcertain the limits of each 
would require a particular examination which the generality of 
the preſent 1 nee does not at ey permit to enter into. 

* reſult of. my former eſſay was, that, 100 parts alum con- 
tain 31,34 of earth dried at 4652; 17,06 of real vitriolic acid, 
and 51 of water; but the acid contained in vitriolated tartarin, 
of which alum may contain 6 or ) per cent. is not noticed; but 
being counted mg whole : amounts to 20 Per cent. 
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HeNce 100 grains burn VERY that 1s abu 8 whicd i its 
water was expelled, ſhould contain 35,4 of real acid. But the 
alums of different countries differ much. See Vauquelin in An. 
Chy. & Pref. to 1 Laborant. VII. 
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Section 9th. 
ViTRIOL OF IRON. 


100 parts of this vitriol newly cryſtallized contain by my de- 
termination 28 calx of iron in the ſtate of cethiops, equal nearly 
22 of metallic iron, 26 real vitriolic acid, 38 water of cryſtal- 
lization, and 8 water of compoſition, that is which adheres to 
the acid. This determination I lately confirmed; for from a ſo- 
lution of 100 grains of this vitriol decompoſed by muriated 
barytes I obtained 77,25 of ignited baroſelenite, which at the 
rate of 33,3 per cent. contained 2 5.747 of real vitriolic acid. 


Hence 100 parts vitriol of i iron calcined to redneſs contain 
41,93 of real acid, and 12,9 of water; but the calx of iron will 
weigh more ao: | 455 as it artraQts oxygen during the — 
tion. 

Tas water of . is for the moſt part expelled with 
the acid during diſtillation. Then 22 grains metallic iron ſhould 


afford 100 grains of cryſtallized vitriol; and 100 t of the 


i iron would give 454,54 of vitriol. 


Tux vitriol above examined was of a full Leraf green colour. 1 have 
met with another which is of a pale ſea green colour, and con- 


_ tains much leſs acid, for 100 grains of it treated as above afforded 


only 56,7 of baroſclenite, and conſequently contained but 18,99 


of real acid. 


1's” | Section 


[ 68 J 
Section r0th. 


VITRIOL or LEAD. 


By the experiments of Klaproth, 100 grains vitriol of lead 
ſhould contain about 71 of metallic lead ;* by thoſe of Bergman 
and Wenzel nearly 70; but as the lead, being precipitated from 
the nitrous acid, is in a calcined ſtate, we may add 4 of oxygen. 


Acarn, Wolfe found 120 grains vitriol of lead decompoſed by 
tartarin to afford 65 of vitriolated tartarin ; therefore 100 grains 
of this vitriol would afford 54, 16 of vitriolated tartarin. Now 
this quantity of vitriolated tartarin contains 23, 37 of real vi- 
triolic acid; therefore juſt ſo much is contained in 100 grains of 
vitriol of lead. Phil. Tranf. 1779. and 10 Roz. 368. 
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Hzxcz the quantity of ingredients in 100 parts of this ſalt 
are 75 calx of lead, (= 71 of metallic lead) 23,37 real vitriolic 
acid, and I 5 63 water. | 
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Hunck 100 grains metallic lead (with the addition of oxygen) take 
up 32,9 of real vitriolic acid, and afford 140 of vitriolated lead. 
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AND 100 parts real vitriolic acid, unite to 303.8 c of metallic lead, 
(when calcined) and afford 425-49 of vitriol of lead. : 
AccoR DING 
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* See ee. p. 169, and 173; and 2 Klapr. p. 219. 


1 % 1 


' AccorvinG to Bergman, 100 grains mech lead would afford 
143 of vitriol of lead. 


AccoRDING to Wendel * 


AccorvinG to Wolfe 137,5. He precigitated the nitrous ſolu- 
tion of lead by vitriolated tartarin, and probably did not apply 
enough, or this ſalt did not diſengage the laſt portions of the ni- 
trated lead, or ſome part of the vitriol of lead remained in the ni- | 
trous acid. This laſt ſuppoſition is highly probable. 


ViTRIOL oF CoprER. 


100 grains of this ſalt, perfectly cryſtallized, loſt 28,5 by expo- 
fure to a heat of 3709. 


* 


By precipitation with muriated barytes they afforded g1 of ig- 
nited baroſelenite, and hence contain 28,5 of water of cryſtalliza- 
tion and 30,33 of real vitriolic acid; and conſequently about 40 of 
calx of copper = 32 of metallic copper. 

VIrRIOL oF Zinc 

100 grains of vitriol of zinc, cryſtallized in needles, loſt in a 
heat of 375 39 grains; and 100 grains of the ſame cryſtals, being 
diſſolved and treated with muriated barytes, afforded 61,24 of 
ignited baroſclenite, and hence contain 20,414 grains of real vitrio-- 
lic acid. 


1 
CHAP. III. 
OF NITRO NEUTRAL SALTS. 
Section if. 


Or NirTRE. 


From the different reſults of various experiments, I am led to 


think that 100 parts of cryſtallized, but dry nitre, contain 51 2 


parts mere alkali, 44 of acid and 4 of water of compoſition. 


HENCE 100 parts tartarin take up 84,96 of real aid with 8, 1 of 
water, and would afford 193 + of dry nitre. 


Ann 100 grains real nitrous acid take up 117 of tartarin, .and 


would afford 227, 24 of nitre, by reaſon of 9,54 of water of compo- 
ſition, which in this caſe accompanies the acid. 


Tas is the beſt account I am at preſent enabled to give of nitre, 
the inveſtigation of the proportion of the acid contained in ſp. of 

nitre, being attended with peculiar difficulties, as much as the 
acid eſcapes, when, .in its concentrated ſtate, water is added to it, 
and ſo much the more as it is more highly mephitized and the 


temperature 


* 


(indluding water) to 100 grains of nitre. 


8 


- 


| temperature higher. The more it is mephitized the more alkali it 


appears to ſaturate, but afterwards the ſalt extracts oxygen from 
the air; when melted it alſo loſes. part of its oxygen and of its 
water of compoſition, but if time ſeems to regain them. 


AccoRDING to Wenzel, 83,5 parts tartarin were ſaturated by 


90 of his ſtrongeſt acid, and the compound heated to redneſs 


weighed 173, 5 


THEN 100 grains tartarin ſhould take up 107,78 of his ſtrongeſt 
acid (= 87,51 of my real acid) and afford 207,78 of dry nitre. 


Any 100 parts nitre contain, by his account, 48,13 of alkali, 
and 51 87 of his rene acid, = 42,118 of my real acid. 


Sa DING to Bergman, 49 parts tartarin afford, "ALE a 
turated with nitrous acid, 100 parts nitre, conſequently 100 parts 
tartarin your afford 204. 


eli allows nearly 49 per cent. of al and 51 of acid 


a ” 


BERTHOLLET, in the Memoirs of the Royal Academy for 1781, 
obſerves, that 480 parts of nitre afford, by diſtillation, 914 cubic 
inches of ſomewhat impure oxygen air, then 100 parts of nitre 

would 


P. 157 of the Engliſh Edition of his Elements ef Chymiſtry. 


1 


would afford 148,7 (Engliſh meaſure), theſe at the rate of 33 per 


cent. would weigh 49,07 grains, an water loſt, which dif- 
fers but little from my account. 


Krer found 22,5 grains dry nitre were ſaturated by 12,54 grains 
vitriolic acid, 1,844. Phil. Tranſ. by my determination 22,5 grains 
nitre contain 11,655 grains tartarin (for if 100 grains nitre contain 
51,8 :: 22,5, 11,65 5) and 11,655 grains tartarin require 9,61 of 
real vitriolic acid for their ſaturation. 


Now the ſp. grav. 1,844 is intermediate between the tabular 
gravities 1,8542 and 1,8424, but nearer to the latter; then by the 
1ſt problem its centenary acidity will be found to be 78, 58, and 
if 100 grains of this acid contains 78,58 real acid, 12,54 ſhould 
contain 9,85, the difference is not quite 7 of a grain. Mr. Kier re- 
quired 12,54 of this acid, by my determination 12, 23 are ſufficient, 
the difference is not 4 of a grain. Phil. Tranſ. 


KLayRoTH found 200 grains of Leucite, treated with marine 


acid, to afford 70 of muriated tartarin; and that 300 of that ſtone, 
treated with nitrous acid, afforded 123 of nitre. Now by Berg- 


man's calculation 100 grains muriated tartarin contains 61 of al- 
kali, therefore 70 grains ſhould contain 42,7. ; 


By my calculation 100 grains muriated tartarin contains 64 of 
alkali, therefore 70 ſhould contain 44, 8 of alkali. 


TEN 


* 1 


1 


THEN 100 grains Leucite ſhould contain, per Bergman, 21,35, 
and by my calculation, 22,4. 


Br Bergman's calculation there is a deficit of 0,27 of a grain, 
and by mine an exceſs of 0,77 of a grain. See 2 Klaproth, 50. 


Bur with reſpe&t to nitre, my calculation has the advantage 
both over his and Wenzel's, for ſince 300 grains Leucite afford 123 
of nitre, 100 grains of this ſtone ſhould afford 41. Then by Berg- 
man's account, 41 grains ſhould contain 20,09 of alkali, which 
leaves a deficit of 2,16 grains; by my determination 41 grains of 
nitre contain 21,238, which leaves a deficit of only 1,012 grains: 


5 Py 


Silex 53,500 Silex 53, 50 
:4 Argil 24, 25 þ Argill 24,25 
LTartarin 20,09) Tartarin 21,238 


For the calculation ſtands thus 


97,8 98,988 


: — _— 


Section 2d. 


NrrRATED Soba. 


Is my former experiment 36,05 grains of mere ſoda were ſa- 
turated by 145 of nitrous acid, whoſe ſp. grav. at 600 was 
1,2574; this denſity is intermediate between the tabular ſp. 
| K gravities 
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gravities 1,2779 and 1,2687, but nearer to the former, and by 
the ſolution of the 1ſt problem will be found to denote 33,8 
grains real acid; conſequently 145 grains of this liquor contained 
49 grains of real acid. The quantity of nitrated ſoda formed was 
found by a ſtandard experiment to be 85,142 grains, which is 
very nearly the ſum of the weights of the real acid and mere 
alkali, as 36,05 +49 = 85, os; this trifling difference may be 
water. | 


Hence 109 parts deficcated nitrated ſoda ſhould contain 57,57 


real acid and 42, 34 ſoda. 


THzx loo parts ſoda ſhould take up 135,71 of real nitrous 
acid. And ico parts nitrous acid ſhould take up 73,43 of ſoda. 


SURPRISED at finding no water in this neutral ſalt, I lately 
examined its compoſition by my antient method. I diſſolved 200 
grains of pure and well deſiccated ſoda, and ſaturated the ſolu- 
tion with 1225 grains of dilute nitrous acid, of which 4 conſiſted 
of the concentrated acid 1.416, of which conſequently 306,2 
were employed ; the loſs of fixed air was 75 grains, and conſe- 


quently the quantity of real alkali was 125 grains. 


Taz fp. grav. 1,416 lies between the tabular gravities 1,417 
and 1,412, and by the ſolution of the 1ſt problem its centenary 


quantity of acid will be found to be 53,53; and 100 grains of 
this 


1 

this acid liquor being diluted with 300 of water, then 400 grains 
of the dilute acid contain 53,53 real acid; and conſequently 1225 
grains of it contained 163,9 grains; this quantity therefore was 
taken up by 125 of ſoda; if therefore the ſalt thus formed con- 
tained no water the fum of both theſe quantities ſhould expreſs its 
weight, namely, 163,9 + 125 = 288,9 grains; but having very 
gently evaporated the ſolution, namely, in a heat not exceeding 
1209, and then drying the reſiduum in a heat of 4009 for fix 
hours, I found it to weigh in the evaporating diſh (from which I 
could not ſeparate it without loſs) 308 grains, conſequently theſe 
308 grains contained 19,1 of water, however it 1s evident that in 
a greater heat even theſe would be evaporated. 


 AxD then very nearly the ſame proportion of acid and alkali 
would be found as in the preceding experiment, for 308 — 19,1 
= 288,9, and if 288,9 grains contain 125 of alkali, 100 grains 
of the nitrated ſoda ſhould contain 43,27, and conſequently 
56,73 of acid; and allowing 19 grains of water in 308 of this 
falt dried at 400, then 100 grains nitrated ſoda ſhould contain 
40,58 of ſoda, 53,21 of real nitrous acid, and 6,21 of water. 


AND 100 grains mere ſoda ſaturated with nitrous acid ſhould 
afford 246,42 of nitrated ſoda dried at that heat. And 100 grains 
real nitrous acid ſaturated by ſoda ſhould give 188 nearly of ni- 
trated ſoda dried as above. | | 
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BrxcMax, Vol. I. p. 20, allows to 100 parts ſoda very nearly 
the ſame quantity of real nitrous acid as I do, namely, 135,5 
parts. | 


HA vING re-diſlolved the above 308 grains and expoſed the ſo- 
lution to ſpontaneous evaporation, I found the cryſtals dried at 709 
to weigh 317 grains; hence this ſalt contains 2,8 per cent. of 
water of cryſtallization, but in a ſtrong heat it would loſe much 


more. 


Trovecn Wenzel's determinations ſeemingly differ conſiderably 
from the foregoing, yet on a cloſer inſpection the difference will 
be found not greater than the uſual imperfection of weights and 
weighing, and the varying nature of the acid may admit. 


He found 71,5 grains mere ſoda ſaturated with nitrous acid to 


afford 190,75 of thoroughly deſiccated nitrated ſoda, and hence 


concluded that it contained no water, and conſequently 190,75 
grains of this falt to contain 71, 75 of alkali and 119, 25 of real 
acid. 


Heck 100 graint of this ſalt ſhould contain 37,48 of alkali 


and 62,52 of acid; it is plain then that this acid contained the 
6,21 grains of water which I found in 100 parts of this ſalt, for 
if we add 6,21 to the quantity of acid I aſcribe to 100 parts of 
this ſalt, we ſhall find very nearly Wenzel's weight of acid, for 
53,21 + 6,21 = 59,42. 

/ ACCORDING 
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 AccoRDiNG to Wenzel, then, 100 grains mere ſoda take up 
166,7 of this aqueous acid, and ſhould afford 266 of nitrated 
ſoda thoroughly deſiccated ; and 100 grains of the aqueous acid 
ſhould take up 59,9 of ſoda. 


oy 4 | 
FRoM the experiment on nitrated ſoda Wenzel deduces the 


ſtrength of his ſp. of nitre, which being the ſame as he employed 
in his ſubſequent numerous experiments it is important to diſ- 
cover. | 


As he ſaturated 71,5 grains ſoda with 347 grains of this ſp. of 
nitre and found the ſoda to take up 119,25 of what he thought 
the ſtrongeſt nitrous acid, he concluded that 240 grains of it con- 
tained 82,5 of the ſtrongeſt acid, and conſequently ioo grains of 
it ſhould contain 34,375 of his ſtrongeſt acid. Now to compare - 
the quantity of his real acid in his ſp.. of nitre with that which I 
judge his to poſleſs, I muſt obſerve that to ſaturate 71,5 grains 
mere ſoda, 96,933 grains of my real acid would be requiſite, and 
conſequently that 347 grains of his ſpirit of nitre contained no 
more ; therefore 240 grains of his ſpirit of nitre contained but 
67,04 of my real acid, and 100 grains of it contained 28 of my 
real acid; the difference is water contained in his ſtrongeſt acid. 
Then 1000 grains of his ſtrongeſt acid is only, equal to 81 2,6 of my 
real acid; the remainder v. 3. 187,4 being water contained in his 


ſtrongeſt acid, 
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Moxveav ſaturated 48 5 grains of cryſtallized foda (= 104, 66 
of mere ſoda) with 545 grains of ſpirit of nitre, whoſe ſp. grav. ai 
49 of Reaumur (= 419 of Fahrenheit) was 1,2247, which at 60® 
of Fahren. would be 1,219, and this by my calculation contains 
about 27,29 per cent. real acid; conſequently 545 grains contained 
148,73; then 100 grains mere ſoda ſhould take up 142 of real 
nitrous acid. 2d Old Mem. Dijon 184. 


LavosiER alſo ſaturated a given quantity of ſoda with nitrous 
acid, but as there was an exceſs of acid no ſtreſs can be laid on his 


experiment. 


I found nitrated ſoda to attract moiſture in a moderate degree. 


NITRATED BARYTES. 


As barytic earth cannot well be diſſolved in nitrous acid without 
the aſſiſtance of heat, I was obliged to attempt the analyſis of this 
falt by indirect methods, namely, e by cryſtallized 
ſoda and vitriolated tartarin. 


Tur ſoda I employed contained I; per cent. of fixed air, and 
21,5 of mere alkali; and 100 grains of acrated barytes ignited 
contains about 21,5 of fixed air. 


Now I found that 100 grains of cryſtallized nitrated barytes 


were n by 105 * of this ſoda, and that the earth 
after 


1 


after edulcoration, deſiccation and ignition, weighed 70, 25 grains 


nearly; but at the rate above- mentioned theſe 70, 25 grains are re- 
ducible, deducting the fixed air to 55,10 of pure barytic earth. 


On the other hand 108 grains of cryſtallized ſoda contain 23,22 
grains of mere ſoda, and theſe we have already ſeen are capable of 
taking up 31,41 of real nitrous acid, therefore by this experiment 
100 grains of cryſtallized nitrated barytes contain 31,41 of acid 
and 55,10 of earth; the remainder then is water of cryſtallization, 


= 13,49 grains. 


Acain, 100 grains of cryſtallized nitrated barytes were diſſol ved 
in 2400 of water, and precipitated by the gradual addition of a 
ſolution of vitriolated tartarin; the precipitate which was ſlowly 
and difficultly formed and collected weighed after ignition about 
88 grains; theſe (at the rate of 33, 33 per cent.) contained 29,33 
of real vitriolic acid, and conſequently 58,67 of mere earth. 


TAKING a mean, then, of theſe two experiments, 100 grains of 
nitrated barytes contain 56,88 grains of mere earth. 


LasTLY, 308 grains of native aerated barytes diſſolved in 240 
of nitrous acid, whoſe ſp. grav. was 1,481, diluted with s times 
its weight of water in a gentle heat afforded 384 grains of cryſtal- 
lized nitrated bary tes, beſides a ſmall reſiduum. 


Now 
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Now this acid contains 58 per cent. real acid, and conſequently 
240 grains of it contained 139, 2 of real acid; and if 384 grains of 
the cryſtals contain 139,2, then 100 grains ſhould contain 36,2 * 
But it muſt be conſidered that ſome Was contained in the mother 
liquor, ſome in the cryſtals that were not waſhed, but dried on 
filtering paper, and ſome was diſperſed by the heat applied. 


This experiment alſo gives ſome, though not an accurate in- 
formation of the proportion of earth in nitrated barytes, for 308 
grains of acrated barytes (at the rate of 21,5 per cent.) contain 
66,22 of fixed air, and conſequently 241,78 of mere earth. Sup- 
poſing then 384 grains of nitrated barytes to contain this quantity 
of earth, 100 grains of this ſalt ſhould contain 62. But this ſup- 
poſition is inadmiſſible by reaſon of the loſſes juſt mentioned. 


Urox the whole we may ſtate the centenary proportion of this 
falt at 57 of earth, 32 real acid, and 11 of water. 


Hence 100 grains barytic earth take up 56 of real nitrous acid, 
and ſhould afford 175,43 of nitrated barytes. And 100 grains real 
nitrous acid ſhould take up 178,12 grains of barytic earth, and 
ſhould afford 31 2,5 of nitrated barytes. 


100 grains of this ſalt loſt only + a grain of its weight by ex- 
poſure to a heat of 300“ for half an hour. It is alſo difficultly 
ſoluble. Its ſolution when ſaturated does not redden Litmus. | 


NI rRATED 


L 87 J 
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Ni T RATED STRONTHIAN. 


100 grains of perfectly cryſtallized nitrated ſtronthian, diſſol ved 
in 480 of water, were precipitated by about 107 of cryſtallized 
ſoda, containing 16 per cent. of fixed air and 21,5 of mere alkali, 
the precipitate, after ignition, weighed 53,25 grains, and contained 
17,04 of fixed air, and conſequently 36,21 of mere carth.—Alfo 
the 107 grains of ſoda (at the rate of 21,5 per cent.) contained 
22,9 of mere alkali, which (at the rate of 135,71 per cent.) took up 
31,07 of real nitrous acid ; then by this experiment 100 grains cry- 
ſtallized nitrated ſtronthian contain 36,21 of earth, 31,07 of acid, 
and 32,72 of water. 


THEN 100 grains of pure ſtronthian earth take up 86 nearly of 
real nitrous acid, and ſhould afford 276 of cryſtallized, or about 92 
of thoroughly deſiccated nitrated ſtronthian. 


AND 100 grains real nitrous acid ſhould take up 116,5 of mere 
ſtronthian earth, and afford 321 of cryſtallized, or 2 of omg 
ly . nitrated ſtronthian. 


Section 3d. 
NI r RATED LIME. 


Ix my experiment 136 grains Carrara marble were ſaturated by 
400 of nitrous acid, whoſe ſp. grav. was 1, 2754, and which conſe- 
L | quently 


39 7] 


quently contained (at the rate of 33,59 per cent.) 134,36 real acid. 
The 136 grains Carrara marble contained (at the rate of 55 yer 
cent.) 74,8 of lime. 


ConseguenTLY 100 parts 3 take up 179, of real nitrous 
acid, and 100 parts real nitrous acid take up 55,7 of lime. 


Lavosizx diſſolved 972 grains of ſlacked lime, dried in a heat 
of about 6009, in 3456 grains of nitrous acid, whoſe ſp. grav. was 
1,2989, and conſequently contained (at the rate of 36,7 per cent.) 
1268 grains real acid; from the 972 grains lime we muſt deduct 
(at the rate of 28,7 per cent. water abſorbed in the lacking) 
268,9 of water, and alſo 35 grains of fixed air, abſorbed while 
ſlacking and drying, there remain then 668 of mere lime, and theſe 
took up 1268 of real acid, then 100 grains of lime would take up 
190 of real acid. 1 Lavoſier, 198. Perhaps the difference ariſes 
from my computing the quantity of real acid from a ſpecific | gra- 
vity taken at 609; whereas his might have been taken at a higher 
degree. 


BEROMAx found 100 grains of nitrated lime, well dried (that is 
dried in air) to contain 32 of lime; by the above analogy the pro- 
portion of the other two ingredients may be found, for ſince 100 
parts lime take 179, 5 of real acid, 32 ſhould take 57,44, conſe- 
quently the remainder, viz. 10,56 are water; if the nitrated lime 
could be perfectly dried, it would contain about 36 per cent. of 
lime and 64 of real acid. 

ACCORDING 


— 


oa” 5 2 


Accoxprxe to Wenzel 122, 66 grains of lime take up 240 of 
his ſtrongeſt acid, conſequently 100 of lime would take up 195,64 
of ſuch acid, but this quantity is equivalent to only 159 of my 

real acid, this difference I cannot account for. Bo” 


Section 4th, 
NiTRATED MaGNEsIA. 


By my experiment 100 parts mere magnefia require 210 of real 
nitrous acid for their ſaturation. 


- 


AND 100 grains real nitrous acid take up 47,64 of mere magneſia. 
100 grains cryſtallized nitrated magneſia contain 46 real acid, 22 
magneſia, and 32 of water, as I found. | 


AccorDinG to Wenzel 77 grains of the magneſia he employed 
contained but 32,13 mere earth, and yet required 240 of his ſp. of 
nitre for their ſaturation, which ſp. of nitre, by my calculation, 
contained but 67,2 real acid, and conſequently 100 grains mere 
magneſia would require 209 real nitrous acid ; by his own calcula- 
tion 240 of his ſp. of nitre contained 82,5 of his ſtrongeſt nitrous 


acid, and conſequently 100 grains mere magneſia ſhould take up. 


2 56 of ſuch acid, = 207,87 of my real acid. 
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Accorving to Fourcroy, 4 An. Chy. 214, 150 grains aerated 
magneſia, containing 48,66 per cent. mere magneſia, and conſe- 
quently in all 73 grains, were ſaturated by 222 grains of nitrous 
acid, whoſe ſp. grav. appears to have been 1,5298, of which 100, 
by my table, contain 69,88 real acid, and conſequently 222 con- 
tain 155; and if 73 grains mere magneſia take up 155 real acid, 
100 grains mere magneſia ſhould take up 213. | 
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CHAP. IV. 
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OF MURIATIC NEUTRAL SALTS. 4 
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Section 1/8. 


Or MuRriaTeD TARTARIN. 


Is my laſt paper I have ſtated that 86 grains of mere tar- 
tarin were ſaturated by 254 grains of muriatic acid, whoſe 
ſp. grav. at 609 was 1, 1466; this is extratabular, but intermedi- 
ate between the tabulated ſpecific gravities 1,147 and 1,1414, 
but nearer to the higher, and its centenary acid contents will 
be found by the 1ſt problem to be 19,06; conſequently 254 
grains of this acid liquor contained 48,412 real acid; the ſum 
of the acid and alkaline parts then amounts to 48,412 + 86, 
= 134,412 of muriated tartarin ; and ſince 134,412 of this ſalt 
contained 86 of alkali, 100 parts of the dry ſalt ſhould con- 
tain 64 nearly of tartarin, and the remainder or 36 parts are 
real marine acid. 


HENCE 100 grains tartarin take up 56, 3 of real marine acid, 
and ſhould afford 156,3 of well dried muriated tartarin. And 
100 grains real marine acid ſhould take up 177,6 of mere tartarin, 
and afford 277,6 of deficcated muriated tartarin. | 

WENZEL 


FF 86 


WzenzEL found 83,5 grains of tartarin to afford him 129 of 
muriated tartarin, conſequently 100 parts of this ſalt ſhould 
contain 64,7 of alkali, and 35, 3 of acid, and 100 parts tartarin 
ſhould take up 54,491 of real acid, and afford 154,491 of mu- 
riated tartarin, all which determinations differ very little from 
mine, and afford no inconſiderable proof of the accuracy of the 
table. 


Hence we may deduce the quantity of real acid in Wenzel's 
ſp. of falt and its ſp. gravity. 45 


Br his own account 202 grains of his ſp. of ſalt contained 45,5 


of his ſtrongeſt acid, conſequently 100 grains of it ſhould contain 


22,52, and 240 grains of it 54, and its ſp. gravity about 1,174. 


By my calculation 202 grains of his {p. of ſalt contained 46,44 
of my real acid, and 100 grains of it contained nearly 23 of my 


real acid, and 240 of it contained 55,17, and its ſp. gravity 


ſhould be about 1,176. 


ANnoTHER proof of the accuracy of my determinations will 
be found in the 2d \. | OP, 

KLarRoTH's determination agrees fully with mine, for to 116 grs. 
of ſylvian he aſcribes 42,of concentrated muriatic acid, conſe- 


quently 100 grains of fylvian ſhould contain 36,2. 1 Klapr. 134. 


Section 
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Section 2d. 


Common SAL. 


Ir has been ſeen in my laſt paper that 30,05 grains of mere 
ſoda were ſaturated by 129 grains of muriatic acid or ſp. of ſalt. 
whoſe ſp. gravity in the temperature of 60% was 1,1355; this by 
the table contains about 17,5 real acid per cent. conſequently 
129 grains of it contained 22,07 grains real acid, if therefore the 
neutral ſalt here formed contained nothing elſe but mere ſoda 
and real acid, its weight ſhould be 430,05 + 22,07 = 52,12. Yet 

3 by the laſt experiment it appeared that the weight of the ſalt 
£ thus formed amounted to 56, 74 gr. the ſurplus 4,62 grains muſt 
5 therefore have been water, and fince 56,74 grains of common 
_  falt contain alkali, real acid and water in the above proportions, 

Ioo grains of common ſalt (well dried and deprived of the water 
interſperſed between its pores) muſt contain 52,96 ſoda, 38,88 
real acid, and 8,16 water of compoſition that always accompanies 
the acid when this ſalt is formed, and therefore muſt in all other 
ways of examining the compoſition of this ſalt, have been con- 
founded with it. In this ſenſe therefore I may ſay that 100 parts 


common ſalt contain in round numbers 53 parts alkali and 47 of 
acid, 


HexcE 100 parts mere ſoda take up 73,41 of real marine acid, 
or 88, 74 of the aqueous acid, and then afford 188, 74 of common 
ſalt. And 100 parts of the aqueous acid ſhould take up 112,688 
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of ſoda, and afford 212,688 of common ſalt, and 100 grains real 


marine acid ſhould take up 1 36,31 of ſoda, and afford 257,2 of - 
common ſalt. 


100 19 2 of the 58 mb acid contain 15,33 of water. 


' AccoRninG to Wenzel 131, 5 of 3 common ſalt contain 
71,5 of alkali, and 60 of his ſtrongeſt marine acid; conſequently 
100 grains common ſalt ſhould contain 54, 3 of alkali, and 45,7 
of that acid. And 100 parts mere ſoda ſhould afford 184 nearly 


of ignited common ſalt. This ſtatement differs very little from 


mine, and from Weigleb's ſtill leſs, for he found 100 parts 
common ſalt to contain 53, 5 of alkali, and 46, 5 of acid, and 


100 parts ſoda ſhould take > 87,5 of acid, and afford 187,5 of 
common falt. 


Bur Mr. Bergman's ſtatement differs widely from the fore- 
going, both Wenzel and I have found the alkaline part to exceed 


the acid, he on the contrary found the acid to exceed by much 
the alkaline, for to 100 parts common ſalt he aſſigns 52 of acid, 
6 of water and only 42 of alkali. From the great reſpect I have 


ever entertained for this excellent man, this circumſtance always 
gave me much uneaſineſs. To,inveſtigate the truth by dire ꝗ ex- 


periment otherwiſe than was always done appeared difficult. I 


therefore endeavoured to diſcover it by an indirect experiment, 
namely, by finding how much cauftic ſoda might be obtained 
from the decompoſition of a given quantity of common ſalt, this 

decompolition 


[ 8 ] 


decompoſition I effected by tartarin, but the exact ſeparation, of 
the ſoda from the ſylvian was ſo difficult that I deſpaired of ob- 
taining ſatisfaction in that w y : luckily, however, a more patient 
and ſkilful experimenter, Mr. Hahneman has ſince performed this 
experiment, and found that 11 parts mere tartarin were requiſite 
to ſeparate 7 of mere ſoda from commen falt.* We may there- 
fore now examine with which of the two oppoſite ſtatements this 
proportion is beſt ſuited. | 5 


By my determination 7 grains ſoda enter into the compoſition 
of 13,21 of common ſalt, and this quantity of common falt 
contains alſo 5,13 grains real acid, which muſt be taken up by 
the tartarin to ſet the 7 grains of ſoda free. Now ſince 100 parts 
tartarin take up 56,3 of real marine acid, 9,12 of tartarin ſhould 
take up 5,12 of this acid, which falls ſhort of Hahneman's reſult 


by 1.88 grains. But it is well known that ſomewhat more of 


any divellent agent mutt be applied to effect an zntire ſeparation of 
any principle than would be neceflary to ſaturate that principle 
if it were in a free diſengaged ſtate. 


By Bergman's determination 7 grains of ſoda enter into the 
compoſition of 16,66 of common falt, and this quantity of 
common ſalt contains alſo 8 of real marine acid, now, as ac- 
cording to him 100 parts tartarin take up 51,5 of the ſtrongeii or 
real marine acid, 15,53 would be requiſite to take up 8 of that 
acid, which exceeds Hahneman's reſult by 4,53 grains, whereas 
by the above reaſon it ſhould rather fall ſhort of it. 

3 ED Bor 


* 2 Chy. An. 1797, p. 396. 
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Bur there are two other experiments which ſet the inaccuracy of 


his determination in a ſtill clearer light, the one executed by 


Mr. Wolfe, aud the other by Dr. Black f. 


Ma. Worrz found that 120 parts muriated ſilver or luna 


cornua, when decompoſed by tartarin, afforded 55 grains of 


ſylvian or muriated tartarin ; theſe 55 grains therefore contained 
all the acid that exiſted in 120 of muriated ſilver. Now Dr. Black 
found that 235 grains of muriated filver contain all the acid that 
exiſts in 100 grains of common ſalt, and conſequently 120 grains 
of the muriated ſilver contain all the acid that exiſts in 51,06 of 
common falt, whence it follows that 55 grains of ſylvian and 
51,06 of common falt contain the /ame quantity of acid, ſince the 
firſt received and the latter gave out all the acid that exiſts in 


120 parts muriated ſilver. 


We may now ſee in which of the 2 different ſtatements this 


equality is found, or whether in neither or in both. 


iſt. Accoxbixe to Bergman 1co grains of muriated tartarin 
contain 31 of real acid, then 55 grains of that ſalt ſhould contain 


17,05. 
Acain, 100 grains of common falt contain by his ſtatement 


52 of real acid, then 51,06 of this ſalt ſhould contain 27,55 ; theſe 
quantities are evidently very diſtant from an equality. 


2d. 


+ Phil. Tranſ. 1776, p. 611. 3 Edinb. Tranſ. 116. 


1 * 1 


2d. By my ſtatements 100 parts ſylvian contain 36 of real 
acid, then 55 parts of this ſalt ſhould contain 19,8; alſo 100 parts 
common ſalt contain 38,88 real acid, then 51,06 parts of this ſalt 
ſhould contain 19,85. 


/ 


Section 34. 


MurriaTEeDd BARYTES. 


Tur proportion of ingredients in this ſalt may be inveſtigated | 


from the following facts: 


iſt. KLARO TH found that 73 grains of aerated native barytes 
(which contained an inconſiderable proportion of ſtronthian) ſa- 
turate 100 grains of muriatic acid, whoſe ſp. grav. was 1, 140 di- 
luted with 200 grains of water, and that 100 grains of aerated 
barytes contain 22 of fixed air, 2 Chy. An. 1793, p. 195 and 190, 
and 1 Klapr. 269, therefore 73 grains of aerated barytes contain 
56,94 of barytic lime. . 


 edly, He found that 56, 59 pure aerated barytes diſſolved in this 
acid afforded 6850 of cryſtallized muriated barytes. 2 Klapr. 84. 


THEN loo grains of aerated barytes, or 78 of mere barytes, 
would give 21,04 of muriated/barytess And 100 grains of mere 
| barytic earth ſhould give 155 nearly of cryſtallized muriated 
barytes. 


AccoRvinG to Fourcroy, 4 An. Chy. 71, 100 grains native 
barytes afford but 112 of deſiccated muriated barytes ; yet Pelletier 
M 2 tells 
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tells us, that 100 grains native aerated barytes afforded him 138 of 
cryſtallized muriated barytes, but moſt n it retained ſome 


of the mother liquor. 


Hexcs I deduce, 1ſt, that as 100 grains muriatic acid, 1,140 
contain 18,11 real acid, 56,94 of barytes took up that quantity. 


CoNnSEQUENTLY 100 grains mere barytic earth take up 31,8 of 


real marine acid, and afford 165 of cryſtallized muriated barytes. 


AND 100 grains real marine acid ſhould take up 314,46 of barytes. 


We may alſo remark, that the muriatic acid whoſe denſity 1s 
1,140, being mixed with twice its weight of water, will have its 
ſp. grav. 1,0427 which is nearly the ſame as that which Fourcroy 
found beſt adapted to ſuch ſolution, namely, 1,0347 ; and perhaps 
if the temperature were equal would approach each other till 
more nearly. It appears then that the real acid ſhould be accom- 
panied with 16 times its weight of water. 


2dly, IT follows, that 121,04 parts cryſtallized muriated barytes 
contain 78 earth, 24,8 acid, and 18,24 water, conſequently 100 
parts of the cr -y/tallized ſalt contain 64,44 earth, 20,45 acid, and 
1 5, 06 water, 


Ax p 100 grarns of the dęſiccated contain about 70 of earth, 22 
of acid, and 8 of water. | 


ö | (PER 


[ 9% 1 


(Per Crawford, quoted by Schmeiſſer in Phil. Tran. 179, 421, 


muriated barytes is nearly as ſoluble in hot as in cold water, and 
three times leſs ſoluble than muriated ſtronthian.) 


To confirm this concluſion I muſt add, that having precipitated 
2 ſolution of 100 grains of cryſtalized muriated barytes by a 
ſolution of nitrated filver, I found the precipitate duly dried to 
weigh. 118 grains, which as we ſhall preſently ſee argues the pre- 
ſence. of 19,31 of real marine acid. I alſo found that 100 parts 


muriated barytes expoſed to a heat of 300 for two hours, loſt 
16 grains of water of cryſtallization, hence we may rate in round 
numbers the proportion of ingredients in this ſalt, at 64 of earth, 


20 of acid, and 16 water of cryſtallization, 


Section 4th. 


MuRrIaTEtD STRONTHIAN.. 


KLAPROTH obſerved, that 55 grains of native mild ſtronthian 


ſaturated 100 of marine acid; whoſe ſp. grav. was 1,140, this being 
diluted with 50 grains of water, 100 grains marine acid of this 
ſp. grav. contain, computing from my table 18,11 grains of real 


acid, and 55 grains mild ſtronthian, (at the rate of 69 per cent.) 


contain 37,95 of mere earth. 
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Hence I conclude, that 100 grains mere ſtronthian earth take 
up 47,79 of real acid (ſince 37,95 take 18,11 of real acid) and 
would afford, as we ſhall preſently ſee, 254,84 of cryſtallized mu- 
riated ſtronthian, or 147,79 of deſiccated ſtronthian “. 


Ax 100 grains real marine acid enter into the compoſition of 
209 grains of deſiccated ſtronthian, or of 360 of the cryſtallized. 


 Acain, Dr. Hope found, that 100 grains cry/tallized carded | 


fironthian contain 42 of water of cry/tallization, and conſequently 


58 of deficcated which contain earth and acid in the proportion 
above mentioned (or 100 earth to 47,79 acid) that is, 39,24 of 
earth and 18,76 of acid, this proportion agrees very exactly with 
that obſerved by Pellitier +, for he found 100 grains of native ae- 
rated ſtronthian (which contain 69 of earth) to afford 176 of cry- 


ſtallized muriated ſtronthian. 


Anv ſince, in Dr. Hope's experiment, 39, 24 of this earth af- 
forded 100 grains of muriated ſtronthian, 69 ſhould afford 175, l. 
Some experiments however of Mr. Lowitz vary conſiderably from 
the above ſtatements, it app-ared to him that in muriated ſtron- 
thian the quantity of acid exceeded that of earth in the proportion 
of 54 to 46 1; if ſo, 100 grains of muriatic acid of the ſp. grav. 
1,140 ſhould contain 44,54 of real acid, for it took up 37,95 of 


earth 


_ + 2 Chy. An. 1793, p. 194. f 21 An. Chy. p. 128. + 1ſt, Chy. An. 1796, p. 128, 129. 


1 


earth in Klaproth's experiment already quoted, which is incon- 
ſiſtent with the proportion of real acid. I have found in muriatie 
acid in a multitude of experiments, and contrary to all analogy, 
as we ſee that by barytes and fixed alkalis betwixt which this earth 
undoubtedly ſtands, take up leſs than their own weight of real 
marine acid: it is alſo contradicted by Pellitier's experiment, for- 
ſince 1co grains native aerated ſtronthian contain 69 of earth, 

theſe at the rate of 46 to 54 ſhould take up 80 grains of real mu- 
riatic acid, and the ſum of both would be 149 grains: and ſince 
by Dr. Hope's experiment 58 grains of united earth and acid take 
42 grains of water of cryſtallizition, 149 grains ſhould take 


107; and hence inſtead of 176 grains of cryſtallized muriated 


ſtronthian we ſhould have 256 grains from 100 of aerated ſtron- 
thian. | 


KLAPROTH informs us, that from a ſolution of 100 grains of 


acrated ſtronthian in muriatic, precipitated by the addition of con- 
centrated vitriolic acid, as long as any precipitate appeared, he ob-- 
tained no more than 114 grains of vitriolated ſtronthian, and that 


dried only in air*; whereas the precipitate ſhould amount, if the- 


| whole of it were obtained; to 118 grains; for ſince 58 grains of 
this earth, 8s he elſewhere relates, 4. afford 100 of vitriolated 
ſtronthian, 69 ſhould afford 118; it is plain therefore that the ma- 


rine 


2 Chy. An. 1793, P. 200. f 2 Klapr. p. 97. 
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* 


rine acid retained ſome, or that a ſufficiency of the vitriolic acid 


was not added. This earth is not therefore a proper teſt of vi- 
triolic acid, at leaſt not as proper as the barytic. 


[2 


To obtain a leſs circuitous proof of the proportion of ingredi- 


ents in 100 parts of this ſalt, I precipitated a ſolution of 100 grs. 
of cryſtallized muriated ſtronthian by mild ſoda; the precipitate 
after ignition weighed 56,75 grains, but theſe being diſſolved in 
marine acid gave out 17 grains of fixed air, and therefore contained 
war 39,75 of mere earth. 


: 2dly. I bin a ſolution of another 100 grains of this 
cryſtallized falt by a ſolution of nitrated ſilver, and found the pre- 


cipitate duly dried to weigh 1 10 grains, a weight which indicates 


the preſence of 18,19 grains real marine acid. The weight of the 


2d ingredient, namely water, muſt therefore amount to 42,06 


grains nearly, as Dr. Hope has ſtated. 


Hence we may rate the proportion of ingredients in 100 parts 


of this falt at 40 of earth, 18 of acid, and 42 of water. And to 


100 parts of the deſiccated ſalt we may allow about 69 of earth 
and 31 of acid. 


Hence roo parti fironthian ch take up 45 or more, exactly 
46 of real marine acid, and ſhould afford 250 of cryſtallized, or 


145 of deſiccated muriated ſtronthian. And 100 parts real marine 


acid © 


9771 


acid ſhould, take 222, or more exactly 216,21 of ſtronthian earth, 


and r 549 of cryſtallized, or 313,5 deſiccated muriated ſtron- 
thinks. | | 


5 ; | Section 5th, 


MuRtaTEDd LIME. 


In my experiment already mentioned 158 grains of powdered 
Carrara marble were ſaturated by 402 of muriatic acid, whoſe 
ſp. grav. was 1,1355, which contained 17,5 per cent. real acid; 
therefore 402 grains of it contained 70,6 5 real acid. The 158 


grains marble (at the rate of 53 per cent.) contained 83,74 of 


lime. Then 83,74 grains lime took up 70,55 of real marine 
acid. To effect a ſaturation a heat of 1609 was empl6yed to- 
wards the end of the ſolution. 


; 


HENCE 100 grain of lime would ſaturate 84,488 of real marine 
acid. And 100 grains real marine acid would ſaturate 118,3 of 
lime. 


In Wenzel's experiment the acid was not ſaturated, and hence 
the reſult differs from that of mine. To 240 grains of his ſp. of 
ſalt he added 120 grains of fragments of purified oyſter-ſhells 
(which, as we have already ſeen in treating of ſelenite, con- 
tained 52,8 per cent. of lime,) and at the latter end expoſed them 
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to a gentle heat, and when no ſenſible ſolution appeared he ſepa- 
rated what remained undiſſolved, and found that after waſhing 
and drying it, it weighed 19,625 grains ; hence he concluded 
that 100, 375 grains of theſe ſhells were diſſolved; but then he 
had no reaſon to think the acid was ſaturated, or that in a longer 
time it would not take up more, eſpecially as the ſhells were not 
in a fine powder, nor did he apply any teſt as I did. Having eva- 


porated the ſolution to dryneſs and heated the dry maſs to fuſion, 
he found it to weigh whilſt ſtill red hot 106,125 grains. 


Tuis ſhews the ſolution not to have been ſaturated, for 
100,375 grains of the ſhells contained 53 of lime, and the 240 
grains ſp. of ſalt contain 54 of real acid by his own account; 
therefore, as ſaturated muriated lime loſes no acid in a melting 
heat, the ſalt ſhould weigh even by his eſtimation 107 grains, 
and by my calculation 112 grains; the remainder therefore of 
the unſaturated acid was expelled by the heat of fuſion. 


AccoRDixG to him 100 grains lime ſhould take up 102 grains 


of the ſtrongeſt marine acid. 


IT muſt be remarked, alſo, that this ſalt though in a melting 
heat ſtill retains ſome water, and Wenzel's experiment ſhews how 
much ; for by my determination 53 grains lime take up only 


44,75 of real acid; and the ſum of the ingredients in Wenzel's 


experiment amounts only to 97,75 grains; yet he found the weight 
106,125 ; then 8,375 grains were water. 
| TueN 


* 
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TEN 100 grains muriated lime, weighed red hot, contain r 
50 of lime, 42 of acid and 8 water. 


Bx MAN agrees with me ſo far as ſtating the proportion of 
lime in this ſalt to be ſuperior to that of acid; to foo parts of 
this ſalt he aſſigns 44 of lime and 31 of acid, but the proportion 
of acid is higher, for to 44 of lime 37 of acid appertains, by the 
proportion above ſtated then that of water is 19. 


Note. His ſalt was weighed at far a lower temperature than 
Wenzel's, and hence the quantities but not the proportions in 100 
grains of it are altered, as it powerfully attracts water. 


Section 6th. 


MorIaTED MAGNESIA. 


TRR proportions of acid and vaſis in this ſalt are difficultly deter- 
mined, as it powerfully attracts moiſture and eaſily loſes its acid 


if ſtrongly heated, and without ſuch heat will retain much water. 


/ 


took bs 215,8 of ſtandard, or 111,35 of real marine acid. 


| Anv 100 grains real marine acid take up 89,8 of mere mag- 
neſia. 


180 
Nag - KLAPROTH _ 


Is my experiments it appeared that 100 grains mere magneſia 


L 100 | 


Krarao rx found 420 grains of muriated magneſia evaporated 
to dryneſs to contain 290 of magneſia; as it was precipitated by 
ſoda he probably meant mild magneſia, which generally contains 
but 6, 45 of earth; if ſo, 290 contained but 130,5 of mere mag- 
neſia ; conſequently 100 grains of muriated magneſia gently but 
ſenſibly dried ſhould contain 31,07 mere magneſia, and this by my 
computation ſhould take up 34,59 of real acid. The remainder 1 is 
therefore water. 


WexZzErL's experiments accord with mine with reſpect to the ſu- 
periority of the proportion of earth to that of acid in a given 
weight of muriated magneſia. According to him 100 grains of 
mere magneſia take up 122 of real marine acid; but by my com- 
putation of the quantity of real acid in his ſp. of ſalt, v. =. 23 
per cent. allowing his mild magneſia 45 per cent. of earth, 100 
grains of it ſhould take up 1158 real muriatic acid. 


BEROMAN's reſults differ from theſe very widely, for according 
to him 41 grains mere * jake up only 34 of the ſtrongeſt 
marine acid. 


Section | 


* 1 Elapr. 369. 


Section 7th. 
MourIaTED SILVER. 


IT is now well known from the experiments of Margraff, Berg- 
man, Klaproth, Wolfe, Wenzel, &c. to which I need not add my 
own, that 100 grains of muriated ſilver contain very nearly 75 of 
ſilver when dried in a heat of 80, or 75,235 when heated more 
but not. fuſed, as in Wenzel's and Wolfe's experiments; but it muſt 
not be inferred that the remaining 25 grains are mere marine acid, 
for ſilver diſſolved in nitrous acid takes up 10,8 per cent. of oxygen ; 
therefore 75 grains of it take up 8,1, which ſubſtracted from 25, 
leaves the quantity of acid 16,9; or if the muriated ſilver were 
much heated, the acid and oxygen would amount only to 24,76; 
and deducting the oxygen, the acid ſingly would be 16,6 grains; 
this agrees exactly with Wolfe's experiment, for he found as al- 
ready ſaid that 120 grains of this metallic ſalt decompoſed by tar- 
tarin afford 55 of muriated tartarin. Now 120 grains contain by 
this computation 19,92 of real acid; and as 100 grains muriated 
tartarin contain 36 of real acid, 55 grains of it ſhould contain 
19,8; the difference is inſignificant. 


Hence 100 grains filver take up 22,13g of real marine acid, 
and afford 133 of muriated ſilver by the addition of oxygen. 


Axp 100 grains real marine acid unite to 451,87 of filver, and 
afford 602,4 of muriated ſilver. . 


100 


1 ] 


100 grains pure cryſtallized common ſalt precipitate from a ſolu- 
tion of nitrated ſilver 233.5 grains of muriated ſilver by Klaproth's, 
235 by Dr. Black's, and 237 by Arrhenius's experiments *; Dr. 

Black's is a medium between both; the difference ariſes only from 
the degree of deſiccation. 


100 grains of muriated tartarin ſhould produce 216,86 of mu- 
riated ſilver. | 


Section 8th. 


MvukrIaTED LEA PD. 


Tais ſalt may be obtained in two ſtates, either in acicular cryſ- 
tals or thoroughly deſiccated. The proportion of ingredients in 
each I deduce from the following facts: | 


iſt. KLAPROTH having diflolved 100 grains lead in dilute 
nitrous acid, and precipitated the lead by cauſtic tartarin, 
found the precipitate ſharply dried until it began to grow yellow, 
to weigh 115 grains. 1 Klaproth, 274. 


ad. HavinG precipitated a ſolution of 100 grains of lead in 
nitrous acid by dropping muriatic acid as long as any precipitate 
appeared, and evaporated the whole to dryneſs in a ſand heat, he 
found the muriated lead to weigh 133 grains. Ibid. 
| 3d. 


» Mem. Stock. 1785. 


L 103 1 


3d. HE alſo found that 22, 5 grains of cryſtallized acicular 
muriated lead, well drained and dried by expoſure to the air, 
contained 16 grains of metallic lead, therefore 100 grains of ſuch 
cryſtals ſhould afford 71, 11 of metallic lead. 


FigsT, to theſe facts I muſt farther add, that in muriated lead, 
whether cryſtallized or deſiccated, the lead is in a calcined ſtate. 


Hence I infer, that fince 100 grains of metallic lead give 133 
of calx of lead, the 71, 11 grains of metallic lead in 100 parts 
. cryſtallized muriated lead amount to 81,77 of calx of lead. The 
calx, including not only the metallic lead, but alſo oxygen and 
water, as we ſhall preſently ſee; the remainder therefore 1s real 
marine acid, amounting to 18,23 grains. 


AGAIN, as 133 grains of the thoroughly deſiccated muriated 
lead contain 100 of metallic lead, 100 grains of this muriated 
lead muſt contain 75,12, but 75,12 metallic lead form 83 of 
calx ; the remainder therefore muſt be real marine acid = 17 
grains. | 


Tazse concluſions are farther confirmed by the experiment of 
Mr. Wolfe. Phil. Tranſ. and 10 Roz. 370. Having decom- 
poſed 120 grains of muriated lead dried by expoſure to the air 
by a ſufficient quantity of tartarin. he found them to produce 61 
grains of muriated tartarin. Therefore both the 120 grains mu- 
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riated lead and the 61 grains of muriated tartarin ſhould contain 
the ſame quantity of real marine acid. Now if 100 grains mu- 
riated lead dried in air contain 18, 23 real acid, 120 grains of it 
ſhould contain 21,87 real aeid. 


f 


And fince 100 grains muriated tartarin contain by my former 
determination $6 grains real acid, 61 grains of this ſalt ſhould 
contain 21,96; the difference 1s only 0,09 of a grain. 


As to the 115 grains calx of lead produced in the precipitation 
of a ſolution of 100 grains of lead in nitrous acid by cauſtic 
tartarin, I have already ſhewn in the 2d vol. of my Mineralogy, 
p. 497, that 100 parts lead, when diſſolved in nitrous acid, take 
up 5,8 of oxygen“, therefore the remainder is water, = 9,2 


_=__ 
HenNcE 100 parts metallic lead take up about 25,63 of real ma- 


rine acid, and afford 140, 62 of cryſtallized muriated lead, or 
133,12 of the deſiccated. 


AND 1co grains real marine acid unite to 394,06 of metallic 
j 


lead, and afford 548,64 of cryſtallized muriated lead. 
AND 
* Fourcroy, 2 An. Chy. 213, ſtates the quantity of oxygen at 12,5 in 100 of 


muriated lead, but this is contradicted by the experiment of Mr. Wolfe, &c. He 
moſt probably means the muriated lead formed in the ſolution of a caleiform ore. 


1056 J 


Any 100 parts cryſtallized muriated lead contain 81,77 calx of 
lead (= 71,11 metallic lead,) and 18,23 of real marine acid. 


| And 100 grains thoroughly deficcated muriated lead contain 


83 calx of lead (= 75,12 metallic lead,) and 17 of real marine 


acid. 


AccoRDING to Wenzel, 100 grains metallic lead ſhould afford 
137,5 of deficcated muriated lead; he probably dried it ſome- 
what leſs than Klaproth had done. The proportions of lead and 
acid he could not well determine, the exiſtence and proportion of 
oxygen not being known when he wrote. 


Note. The quantity of metallic lead obtained from 100 parts 
cryſtallized muriated lead by fuſion with black flux is much 
ſmaller than that above ſtated. (ſee 1 Klapr. 171,) as much is 
retained by that flux. Yet ſee 3 Weſtrumb. Phyſical and Chem. 
Abhandl. 383. | 


Or ArrRATED VoL-ALrtati and AMMONIACAL SALTS. 


Taz former experiments which I made with a view of aſcertain- 


ing the proportion of ingredients in theſe ſalts were defeQive in 


| ſeveral reſpeQs: 
| O iſt 
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iſt. Fox want of a due eſtimate of the quantity of mere vol- 
alkali in a given quantity of aerated alkali, the ſubſtance to be ſa- 
turated with the three other mineral acids. Dr. Prieſtly's experi- 
ments, the baſis of the eſtimate I then formed, not exhibiting the 
temperature and preſſure of the atmoſphere when the volumes of 
fixed and alkaline airs were combined, afforded an opportunity for 


forming rather an approximation than an accurate determination of 
their ſeveral weights. 


2d. IT was not then aware of the difficulty of finding the exact 
point of ſaturation of the aerated vol-alkali with the mineral acids; 
a difficulty however mentioned by Macquer *, and ſo great that 
Du Hamel judged it impoſſible to vanquiſn it fo Wenzel very ſa- 
gaciouſly abſorbed the exceſs of acid by oyſter ſhells, but in my 
mode of experimenting this teſt could not be applied ; hence there 
wes an exceſs of acid in all of them. Theſe errors induced me to 
analyze rather than compoſe theſe ſalts. 


Or AeraTed VoI-ALEALI. 


Br diſtilling 100 grains of acrated vol-alkali with goo of dry 
flacked lime in a pneumatic apparatus and a ſand heat I obtained 
129 cubic inches of alkaline air, barometer 30,2, and thermometer 

at 
. Macguer's Elem. 389, Engliſh. + Mem, Par. 1735, P. 664, in 8vo. 


| | 3 


at a medium 62,5. 100 grains of alkaline air weigh 18,16 grains, 
as I have ſhewn in a former treatiſe, barometer 30, thermometer 
61. Then at that barometrical height 129 cubic inches would be- 
come 130; but as the heat in the preſent experiment exceeded 61, 
the expanſion reſulting from it muſt be ſubſtracted ; and according 
to Mr. Morveau, 2 An. Chy. a volume of this air at 320 being 
taken as 1 becomes at 7% 1,2791, and conſequently gains 0,0062 
by each intermediate degree, conſequently the volume of this 
would at 61 be only 129,1; its weight therefore is nearly 24 
grains. This falt contained 52 per cent. of fixed air, conſequently 
its ingredients were 52 grains fixed air, 24 of mere alkali, and 
24 of water. | 


The proportion of vol-alkali in aerated vol-alkalis vary, increaſing 
or decreaſing with the proportion of fixed air they contain. 


Mx. Cavenvrsn in the Philoſophical Tranſ. for 1766, p. 169. 
found that 1643 grains of aerated vol-alkali, containing 53,8 per 
cent. of fixed air, ſaturated the ſame quantity of marine acid as 
1680 of another parcel, which contained but 52,8 per cent. of 


fixed air. | 


Hence the quantities of mere alkali in each were reciprocally as 
1680 to 1643, and theſe are nearly to each other as 53,8 to 52,8; 
and as the aerated vol-alkah that contained 52,8 per cent. of fixed 
air contained 24 per cent. of mere vol-alkali ; that which contained 
53,8 per cent. of fixed air ſhould have contained 24,83 per cent. 


O 2 HN CR 
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Hxxcx the proportion of fixed air in aeruted vol- allalu is to that of 
mere alkali in thoſe ſalts as 13 zo 6, and the remainder is water 


WrNZ EL, p. 100, alſo perceived that the proportion of mere 
alkali in acrated vol-alkali was very ſmall, and ſtates it nearly as 
low as 1 do; for to 240 grains of this falt, containing 53, 75 per 
cent. of fixed air he aſcribes 129 of fixed air, 31,125 of water, and 
conſequently 79,875 of mere alkali Hence roo grains ſhould 
contain 53, 75 fixed air, 33,28 of alkali and 12,97 of water. 


CoMMoON Sal AMMoNIAc. « 


Br diſtilling in a pneumatic apparatus and a ſand heat, 100 grains 
of ſublimed ſal ammoniac and 3oo grains of quick lime, I found 
it to yield as much alkaline air as amounted to 25 grains, with 
ſome few drops of water; the remainder of the water being pro- 
bably detained by the lime or by the muriated lime which is known 
to retain water moſt obſtinately. 


| By treating 100 parts of this ſalt in ſolution with a ſolution of 


nitrated ſilver, I found it to afford 258,5 of muriated filver heated 
to fuſion, and conſequently to contain 42,75 of real marine acid. 


Hence 


[ 209 ] 


HxNcE 100 parts of this ſalt contain 42,75 of real marine acid, 
25, or making allowance for loſſes, 28 of mere vol-alkali, and 
29,25 of water of cryſtallization and compoſition. 


} 


_ Hence 100 parts mere vol-alkali take up 152,68 of real marine 
acid, and ſhould afford, if there were no loſs, 357,14 parts of 
| ſublimed fal ammoniac. And 100 parts marine acid take up 65,4 
nearly of mere volalkali, and ſhould afford 233,9 parts of ſublimed 
fal ammoniac ; but in ſubliming ſal ammoniac there is always ſome 


loſs. 


Mx. Cavendiſh, in the Philoſophical Tranſactions for 1766 tells 
us, that 168 parts aerated vol-alkali, containing 52, 8 per cent. of 
fixed air, ſaturated as much marine acid as 100 grains of marble, 
which contained 40,7 per cent. of fixed air; now 100 grains of this 


marble contain, by the analogy formerly given, (45 of fixed air to 


55 of lime) 50 grains of lime, by the ad table, take up 42,2 of real 
marine acid, and 100 grains of the aerated vol-alkali there men- 


tioned, contain 24 per cent. of mere alkali, and conſequently 168 


grains of it ſhould contain 40 of mere alkali, which by the above 
ſtatement would require for ſaturation 61 of real marine acid. 


This experiment would have made me doubt of the propriety of 


the above concluſions, had not Mr. Cavendiſh expreſsly ſtated that 
his ſolution of marble was ſaturate, (and conſequently as a ſatu- 
rate ſolution cannot be obtained without heat, which he did not 
apply, he muſt have added an exceſs of marble, and judged the 


ſolution. 
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n | 
ſolution ſaturate when no more air was expelled) and on the other 
hand he tells us, that the alkaline ſolution contained an exceſs of 


acid, and this exceſs exiſting in every particle of a large ſolution 
muſt be conſiderable. | 7 


In the experiment related in my laſt paper, I ſtated that 100 
grains of acrated vol-alkali were ſaturated by 246 of marine acid, 
whoſe ſp. grav. was 1,1355, which appears by the firſt table to 
contain 17,5 per cent. real acid, and conſequently the quantity in 
246 grains was 43 grains; on the other hand, the vol-alkali, con- 
taining but 43 per cent. of fixed air, contained, by my actual ex- 
periments, only 19,85 grains of mere alkali, and this quantity 
ſhould take up but 3o of real marine acid. Hence in my former 
experiments there was an exceſs of 13 grains of acid, which made 
the ſp. grav. equal to that of the teſt ſolution, and thus induced 
me to think the quantity of ſal ammoniac formed greater than it 
really was. | | 


WenxnzEL found 168,4 grains of vol-alkali, containing 53, 75 per 
cent. of fixed air, to require 240 grains of his ſp. of ſalt to ſaturate 


them, and this quantity of his marine acid we have already ſeen to 


contain 55, 17 of real acid, and 168, 4 of the aerated alkali contain- 
ed, by the analogy already ſtated, 41,71 of mere vol- alkali, the ſum 
of both was 96,88 ; yet having evaporated the ſolution to dryneſs, 
and expoſing the reſiduum to a heat of 2129 for four hours, he 

| found 


[ 111 J 


found it to weigh 110,125 grains, as he knew 56 of theſe to be 
acid (or according to him 54), he naturally ſuppoſed the remainder 
to be vol-alkali ; hence according to him 100 parts of ſal ammeniac 
thus dried contain 49 parts of acid and 51 of vol-alkali, The dif- 
ference between us ſeems to ariſe from the loſs always experienced 
during evaporation, and if this had not happened, the dry reſiduum 
would have amounted to 128 grains; as to the quantity of vol-al- 
kali he had no method of eſtimating it. 


Coa NETTE perfectly decompoſed 2304 grains of ſal ammoniac 
by an equal quantity of lime, which he ſlacked after weighing it, 
examining the reſiduum, he threw it on a filter, and edulcorated it 
with repeated effuſions of water, and what remained undiffolved- 
he found to weigh, when dry, 756 grains, and hence he judged 
the remainder, viz. 1548 grains to have been diſſolved by the acid 
of the ſal ammoniac, and to confirm this conclufion, he precipi- 
tated the ſolution which had paſſed the filter with a fixed alkali, 
and drying the precipitate, found it to weigh 1542 grains* ; 
whence it ſeems to follow, that the acid contained in 2034 of ſal 
ammoniac had diſſolved 1542 of lime, whereas, by my calculation, 
it ſhould diſſolve but 1272,46 of lime, for ſince 100 grains of ſal 
ammoniac contain 42,75 of real marine acid, 2304 ſhould contain 


1008; and ſince by the third table 100 grains real marine acid take. 


up 118, 3 of lime, 1008 ſhould take up but 1272, 46 of lime. 
Bor 


Mem. Par. 1786, p. 533. 
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Bur the lime I uſed was pure and perfectly free from fixed air; 


can that be ſaid of the common lime of Marly, which he employed 
and does not ſay he had prepared? Beſides, by his edulcorations, 


much pure lime muſt have been diſſolved, and have mixed with 
the ſolution of muriated lime, and if his alkali were not cauſtic, 
the quantity of lime precipitated by it muſt have been at leaſt par- 
tially acrated, and conſequently, the mere earthy part apparently 
greater than it would have been if pure. However, as this expe- 
riment forms a cumulative proof both of the proportion of acid 


contained in ſal ammoniac, and of the quantity of it taken up by 


a given weight of lime, I thought it incumbent upon me to repeat 
it, hence I mixed 50 grains of ſal ammoniac with 150 of flacked 
lime, and heated the mixture in a large glaſs phial until all the al- 
kali was driven off and the mixture ceaſed to ſmell, I then added 
a ſufficient proportion of water, and digeſted the whole in a gentle 
heat for ſome hours, then filtered and edulcorated the maſs on the 


filter, as J judged the ſolution to contain lime as well as muriated 


lime, I paſſed a ſtream of fixed air into it, which inſtantly turned 
it milky, and then filtered it off; the ſolution now free from lime 


I precipitated by a ſolution of an aerated ſoda, which contained 


17 per cent. of fixed air, as much of the ſolution was requiſite as 


contained 123 grains of ſoda. The precipitate collected, edulco- 


rated and dried for ſome hours on the filter, in a heat of 1 309, 
weighed 46,75 grains, though no more could be ſeparated than 
41,62, theſe after ignition weighed 35 grains, ſome ſtuck to the 

glaſs 


4 \ 
7 


E 
glaſs, and 5,25 remained in the filter; 123 grains of the ſoda gave 
out 20,91 of fixed air, and, as I afterwards found, kept about a 
a grain of the lime in ſolution, now 21 grains 6f fixed air are ab- 
ſorbed by 23,44 of lime, this then was the quantity of lime taken up 
by the acid contained in 50 grains of ſal ammoniac, that is, 21,37 
real marine acid, whereas by my calculation, ſince 100 grains 
marine acid take 118,3 of lime, 21,37 ſhould take up 25,28, the 
difference is 1,84 grains, and even this I believe to proceed from 


the whole of the ſal ammoniac not having been decompoſed, 19,8 


grains of the acid appear to have been taken up by the lime, and 
about 3,6 of the ammoniac eſcaped decompoſition, this alſo clearly 


appears by the action of the ſoda, for 100 grains of this ſoda con- 
tain 22 of mere alkali, then 123 grains of it contains 27; as 100 


grains mere mineral alkali take up 73, 41 of marine acid, then 27 


| ſhould take up 19,82. 


HEexce we ſee that in Rigour 100 parts ſal ammoniac may 


be decompoſed by 100 parts chalk, for 100 parts chalk gene- 
rally afford 42 of fixed air, and conſequently contain 51,3 of 
lime, and 100 parts ſal ammoniac contains 42,75 real acid, and 
ſince 100 grains real marine acid are ſaturated by 118.3 of lime, 
42,75 of this acid require but 49,57 of earth; but in all ſuch caſes 
the medium of decompoſition is always taken in greater quantity 


than is abſolutely requiſite, otherwiſe the mixture would never be 


perfect, and in this caſe part of the ſalt might ſublime without de- 
compoſition ; hence 200 parts chalk are moſt commonly uſed, 


P though 


11 
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though 125 are ſaid to be ſufficient. Daſſie Elab. laid open 110, 
1 Labor. in Groſs 68, in note per Weigleb. and in effect 125 grains 
chalk, at the above rate, would furniſh 52 prains of fixed air, 
which would ſaturate 24 of vol-alkali, and the ammoniac contains a 
ſufficiency of water. 


HeNce alſo we ſee how it happens that 100 parts ſal ammo- 
niac decompoſed by 200 parts chalk frequently afford 89, nay, ac- 
cording to Baume, even 94 parts aerated vol-alkali, for if there 
were no loſs 125 parts of chalk were ſufficient, but then this large 
quantity of fixed air is expelled, not by the acid of the ſal ammo- 
niac, but by the heat applied, as Pellitier de la Sale has no- 
ticed, 2 Pharmacopie de Londres 427, and on this account mag- 
neſia, as it parts with its fixed air much more eaſily, and con- 
tains more water, affords a quantity of aerated vol-alkali, when 


uſed as a medium for decompoſing ſal ammoniac, nearly double 


that of the ſal ammoniac employed. Thus Weſtrumb from roo. 
grains of ſublimed ſal ammoniac and zoo of magneſia obtained 
193 grains acrated vol-alkali, 2 Chy. An. 1788, p. 15; his magneſia 
muſt have contained a very large proportion both of fixed air 
and water, for he fays that 1920 grains of it” being calcined left 
only 600 of carth, ibid. 17. 


HENCE alſo, Dolfuz having treated 100 parts ſal ammoniac with 
126, and even with 200 of chalk, in a glaſs retort, obtained no 


more than 50 of acrated vol-alkali; the ſame thing happened when 
he 


11 


he uſed an earthen retort, as he ſimply heated it to redneſs, whereas 


— 


a ſtrong white heat is requiſite to expel fixed air from chalk, 


2 Crell. Beytr. 199. I believe unpurified ſal ammoniac would yield 
more aerated vol-alkali than the purified, on account of the oil it 
contains, which affords fixed air. Another certain proof that 125 
grains chalk are not acted upon by the acid contained in the 100 
parts ſal ammoniac, but contribute to the increaſed quantity of 
aerated alkali merely by the fixed air expelled from them by heat, 
is that the reſiduum contains ſome calcareous earth which the acid 


had not attacked, as Richter has obſerved, 1 Stock. 2 Theile 98 
and 99. | 


SEVERAL important deductions may be deduced from the know- 
ledge of the compoſition of fal ammoniac, for inſtance, an eaſy ex- 


planation of its great refrigerating power, &c. which being impro- 
per for this place, I omit. 


VITRIOLIIC AMMONIAC. 


oo grains of cryſtallized vitriolated vol-alkali and 300 dry ſlacked 
lime, pneumatically diftilled in a pneumatic apparatus and a ſtrong 


ſand heat, Bar. 30,2, Therm. 669, afforded 78,41 cubic inches of 
alkaline air, = 14424 grains. | 
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From a ſolution of vitriolated vol-alkali, precipitated by a ſolu- 
tion of muriated barytes, 164 grains of ignited baroſelenite were 
obtained, hence the ſalt contained 54,66 grains real vitriolic 
acid. 


Hexce 100 grains vitriolated vol-alkali contain 14,24 of mere 
vol-alkali, 54,66 of real acid, and 31,1 of water. 


In my former paper I ſtated the quantity of vitriolic acid in 100 
grains of cryſtallized vitriolated vol-alkali to be 62,47 ſtandard, 
= 55,7 real acid, the variation is not conſiderable, but of the al- 
kali I could not then form a proper eſtimate. 


HENCE 100 parts mere vol-alkali take up 383,8 of real vitriolic 
acid, and afford 702,24 of vitriolated volalkali. 


2dly, 100 parts real vitriolic acid ſhould take up 26,05 of mere 
vol-alkali, and aford 182,94 of vitriolated vol-alkali. 


AccoRDiNnG to Wenzel, alſo, 100 parts vitriolic ammoniac con- 


_ tain 58,8 of real acid, hence of all cryſtallized ſalts it contains the 


greateſt proportion of this acid, as Glauber does the' leaſt. 


NITRATED VOL-ALKALI. 


From 50 grains of cryſtallized nitrated vol-alkali, mixed with 
twice its weight of ſlacked lime, I obtained, in a pneumatic ap- 
paratus, 40 cubic inches of alkaline air, Bar. 30,06, Therm. 61“, 

| by 


Ei 


by the ſimple heat of a candle; ſome water alſo paſſed, which un- 
doubtedly abſorbed ſome air, a greater heat could not be applied 
without riſking a decompoſition of the alkali itſelf; hence 100 
grains of this ſalt would yield 80 of air, which in theſe circum- 
ſtances would weigh 14,52 grains. In another experiment I ob- 
tained ſtill leſs of this air, for 50 grains of this ſalt afforded only 
34,962 cubic inches, the barometer indeed ſtood higher, namely at. 
30,26, and the thermometer only at 58. 


FinvixG this method inadequate to the diſcovery of the exact 
quantity of vol-alkali in this falt, I tried the effect of ſpontaneous 
evaporation on a mixture of this ſalt with lime and water, but 
ſoon found the quantity evaporated ſo great that it was very evi- 
dent it did not proceed from the mere volatilization of the alkaline 
part, but in a great meaſure from that of the water alſo, hence 1 
was obliged to content myſelf with detecting the proportion of the 
acid part. | 


For this purpoſe I made a ſolution of 400 grains cryſtallized ni- 
trous ammoniac, and to this added a ſmall proportion of a ſolu- 
tion of tartarin ſightly aerated ; as the point of faturation could 
not be aſcertained by any teſt, I added but little of the tartarin, 
and ſet the liquor to evaporate in a very gentle heat. The next 
day I found ſome cryſtals of nitre, which I carefully picked out, 
waſhed and dried, then added more tartarin to the mother liquor, 
ſet it to evaporate and cryſtallize as before. Thus I proceeded for 

ſeveral 


„ 


ſeveral days and at laſt obtained 412 grains cryſtallized, well dried 
nitre. Now 412 grains nitre contain, by my account, 181,28 
grains real nitrons acid, this quantity therefore exiſted in 400 grains 
of the nitrous ammoniac, conſequently 100 grains of this ſalt 
ſhould contain 45,3 of real nitrous acid. 


THarRe are however ſtrong reaſons to think that this ſalt con- 
tains much larger proportien of acid; for in the firſt place the 
ſalt volatilizes without decompoſition with the water that holds 
it in ſolution, as Berthollet obſerved in an experiment I ſhall pre- 
ſently relate, and conſequently it is reaſonable to ſuppoſe that 
ſome eſcaped this way in my experiment, and moreover nitre is 
itſelf in ſome meaſure volatile during the evaporation of its ſolu- 
tion, and laſtly, both Wenzel, Cornette and myſelf found a larger 
proportion of acid taken up by vol-alkali during the combination 
of both. | 


Is my laſt paper I ſtated the proportion of ingredients in 
nitrous ammoniac at 24 vol-alkali 78,75 ſtandard, which quantity 
is equivalent to 57,8 grains real acid, but noticed that there was 
an exceſs of acid. At preſent all due corrections made from this 
experiment, I infer that 100 grains cryſtallized nitrous ammoniac 


contain 57 nitrous acid, 23 of vol-alkali and 20 of water. 


Hexcr 100 grains vol-alkali take up 247,82 of nitrous acid, 
and ſhould afford 435 of cryſtallized nitrated vol-alkali, if there 
were no loſs in evaporation or no decompoſition, | 


Ano 


1 


AxD 100 grains nitrous acid ſhould take up 40,35 of vol-alkali, 
and afford 175,44 of ammoniac, if no loſs &c. 


An experiment of my own, related in my laſt paper, ſeems to 
contradict theſe reſults, for I there ſtated that 200 grains aerated 
vol- alkali, which contained 50 per cent. of fixed air, and conſe- 
quently the whole, 46 of vol-alkali, having been ſaturated with 
nitrous acid, to have afforded 296 of nitrated ammoniac, whereas 
by calculating from the above ſtatements they ſhould afford but 
200: but the reaſon is, that the maſs of ſalt then procured was 
not wholly cryſtallized, but contained much of the mother liquor 
and an exceſs of acid which increaſed its weight. The only ob- 
ject I had then in view was to ſhew that the weight obtained was 
leſs than could be expected from the theory | had then formed, 
for this purpoſe it was not neceſſary to puſh the deſiccation very 
far—a decompoſition alſo took place as will preſently be ſeen. 


Ac cox DING to Wenzel 246 grains of dry uncryſtallized ni- 


trated vol-alkali contain 155, 9 of his ſtrongeſt acid, 77,5 mere vol- 


alkali and 6,6 water: then 100 grains of this ſalt ſhould contain 
64,95 acid, 32,29 vol-alkali, and 2,76 water. 123 grains of his. 
aerated vol-alkali which contained 53,75 of fixed air, being ſatu- 
rated with nitrous acid, afforded him in one experiment 127 of 
nitrated vol-alkali, and in another 123; by my calculation, this. 


quantity of vol-alkali ſhould afford 132,6 of the cryſtallized 


ſalt. 
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Cox NETTE ſaturated 2304 grains of nitrous acid whoſe ſp. 
grav. was to that of water as 10 to 8, that is, 1, 2 50 (he does not 
mention the temperature) with 1152 of an aerated vol-alkali ex- 
tracted from ſal ammoniac by a fixed alkali (he does not tell how 
much air it contained), and evaporating to dryneſs obtained 1476 
of uncryſtallized nitrated vol-alkali, Mem. Par. 1783, p. 748. 


If the ſp. grav. of the acid were taken at 60 it would contain 
by my table 31,62 per cent. real acid, but if at 109 of Reuamur, 
as is uſual in France, it would contain 32 per cent. the concrete 
alkali being extracted by a fixed alkali which yields moſt, cannot 
be ſuppoſed to contain leſs than 52 per cent. of fixed air, and conſe- 
quently 24 per cent. of mere vol-alkali, then 2304 grains of his acid 
contained 737,28 real nitrous acid, and 1152 of the aerated vol- 
alkali contained 281,48 of mere vol-alkali; and if 737,28 real ni- 

trous acid take up 281,48 of mere vol-alkali, 100 grains of the 
acid ſhould take up 38,2 nearly of vol-alkali which approaches 
nearly to my concluſion. 


Bur as to the quantities of nitrated vol-alkali the difference is far 
greater; for if 737, 28 grains of real acid ſaturated with vol-alkali 
afford 1476 of nitrated vol-alkali, 100 grains of this acid ſhould 
afford 200 of this ſalt ; whereas by my computation it ſhould af- 
ford but 175,44. 


Tarst diſcordant reſults evidently ſhew that a decompoſition 
takes place in evaporating this falt in a heat even of 809; the hy- 


7 


drogen 


1 


drogen of the vol-alkali partially decompoſes the nitrous acid, and 
converts it either into nitrous air, which by contact with the at- 
moſphere reforms nitrous acid, is reabſorbed, and attracting more 
moiſture forms the exceſs of acid and increaſe of weight which is 
ſometimes found; or the acid is ſo far decompoſed as to become 
rudimental nitrous air, which is the ſubſtance Dr. Prieſtly calls 
dephlogiflicated nitrous air, which refuſing all combination, flies off 


and occaſions a loſs of weight; ſometimes both changes take 
place. 


BexTHOLLET * diſtilled 1152 grains of dry nitrated vol-alkali in 
a hydro-pneumatic apparatus, conſiſting of a retort, two enfiladed 
receivers, and a jar to receive air, 1080 grains paſſed out of the 
retort into the receiver, conſequently 72 grains only remained in 
the retort. 


Tus enfiladed receivers contained 619 grains of a liquor highly 
acid, and much rudimental nitrous air (what Dr. Prieſtly calls de- 
phlogiſticated nitrous air) was produced, the weight of this or other 
air and water, produced and loſt, conſequently amounted to 461 
grains, for 1080 — 619 = 461. 


To diſcover the contents of the 619 grains of acid liquor he 
diſtilled it in a water bath, there remained in the retort 320 grains 


Q of 


* Mem. Par. 1785, 316. 
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of ammoniac, which had not been decompoſed by the 1ſt diſtilla- 
tion, but had paſſed with the water into the enfiladed receivers, 
which proves that much of this ſalt is volatilized during the eva- 
poration of its ſolution. | | 


Br this 24 diſtillation an acid liquor paſſed into the receiver, its 
weight muſt have been 619 — 320 = 299 grains, theſe 299 grains 
he ſaturated with tartarin, the addition of which produced no ſmell 
of vol-alkali, conſequently no undecompoſed vol-alkali remained. 
He then diſtilled off the water and found it perfectly pure, there 
remained in the retort 54 grains of nitre, whence, depending on 
Bergman's calculation, he ſuppoſes the 299 grains of the acid li- 
quor to have contained 18 grains of real nitrous acid, and that the 
remainder, viz. 281 grains muſt have been water formed; hence 
he concludes, iſt, that 760 grains of nitrated ammoniac were de- 
compoſed, for 72 + 320 = 392 eſcaped during decompoſition, and 
theſe being ſubſtracted from 1152, leave 760. adly, That from 
this decompoſition 281 grs. of water had been produced, and even 
more, for ſome was loſt, p. 318. All theſe changes were effected 
by the 1ſt diſtillation. | | 


I $HALL now examine this curious experiment on the grounds of 
the foregoing theory. : 


Iſt, 


I 


xſt, 760 grains of nitrated vol - alkali contain, by my account, 57 per 
cent. nitrous acid, 23 per cent. vol-alkali, and 20 per cent. water. 


Conſequently of acid 433,2 
95 vol-alkali 174,8 
water 52,0 
760 


As AN, 54 grains nitre contain, by my account, 23,76 real acid, 
and theſe, ſubſtracted from 433, 2, leave 409,24 to form water and 
the rudimental nitrous air. | 


HENCE 760 — 23,76 = 736,24 grains form the quantity to be 
accounted for; we muſt alſo aſſign the reaſon why rudimental ni- 


trous air, and not mere nitrous air, was left. 


2dly, Of the 281 grains of water, found by Berthollet, 152 
pre-exiſted by my theory, conſequently the formation of 129, and 
of the additional quantity loſt, muſt be accounted for. To effect 


this we are to obſerve, 


zdly, That according to Berthollet's analyſts 100 grains vol-alkali 
conſiſt of 19,34 of hydrogen, and 80,66 of mephite, conſequently 
that 178,4 grains of vol-alkali contain 33, 8 of hydrogen. 


4thly, 100 grains water, by the. molt exact experiment, re- 
quire for their compoſition 14,338 grains of hydrogen, conſe- 


_ quently 129 grains of water require 18,497 of hydrogen, 9 Ann. 
Q 2 Chy. 
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Chy. p 45 ; conſequently 129 grains water require 18,497 of hy- 
drogen, conſequently there remained 15,3 grains of hydrogen for 
the formation of about 100 grains more of water, which were loſt. 


sth. Lavosie aſſigns to 100 grains of fully oxyginated ni- 
trous acid about 64 of nitrous air and 36 of acidifying oxygen; 


but in its common ſtate of oxygination we may aſſign it 25 only 


of ſuperadded oxygen; and conſequently 100 grains of the com- 
mon acid contain 75 of nitrous air and 25 of acidifying oxygen. 
Nitrous air itſelf contains about 3 of its weight of oxygen, and 
+ mephite. 1 Lav. Elem. 235, and Mem. Par. 1781. 


Now 100 grains water require for their formation 85,662 of oxy- 
gen, therefore 229 grains of water would require 196,16 ; but 409 
grains nitrous acid, ſuppoſing it even fully oxyginated, contain no 
more than 147,24 of acidifying oxygen, therefore the remainder v.s. 
48,92 muſt have been extracted from the nitrous air, and much 


more, if we ſuppoſe the nitrous acid to contain but 25 per cent. 
of acidifying oxygen ; for then the nitrous acid would ſupply but 


102,25,and conſequently 93,91 ſhould be taken from the nitrous air. 


Now, according to the experiments of Dr. Prieſtly and Dieman, 
if much oxygen be ſubſtratted from nitrous air it will be con- 
verted into rudimental nitrous air; thus this converſion, and the 
quantity of water found, are adequately accounted for on the 
theory above laid down. 2 


TER 


E 


THE account of the reſults of this operation may be rendered 
ſtill clearer by the following table. 9 


2 
1080 grains paſſed into the receivers at the firſt diſtillation, namely, 
GBrs. 
undecompoſed ammoniac - 32. 
undecompoſed nitrous acid — 23,76 
water of compoſition —_. 
water produced - - 229, 


Of 409 nitrous acid,” 
from which its acidify- 
ing oxygen, namely, 
102,25 grains, were ex- 
tracted, there remained 
306, 95 grains of nitrous | 

air; and of this, after 
the extraction of 93,91 
of oxygen, there re- 
mained 212, 84 of rudi- 
mental nitrous air. 


* 


russen nitrous air 


= 


mephite of the vol-alkali - - 141, 


212,84 

Total - - 107 8,60 
Loſs unaccounted for 1,4 
1080, o 
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Remarks on Mr. Richter's Calculation of the Proportion of Ingredients 
in Neutral Salts. 


Since the publication of my laſt paper Mr. Richter, an able 
German Mathematician and natural philoſopher, has publiſhed an 
elaborate treatife on the ſame ſubject, in which infinite labour 
and great mathematical ingenuity is diſplayed ; his concluſions, 
however, differ conſiderably from mine ; leaſt this difference among 
ſo many experiments ſhould ſuggeſt a doubt concerning the deter- 
minations I have endeavoured to eſtabliſh, I feel myſelf obliged to 
inveſtigate the ſource of this difference, and to ſhew the inaccura- 
cy of ſeveral of his fundamental induQiions. 


Section 1h, 


STOCHYOMETRY, 2 THEILE. 


By his firſt experiment, the foundation of ſeveral of his ſubſe- 
quent concluſions, he endeavours to diſcover the real quantity of 
calcareous earth in chalk, he found 2400 grains of chalk expoſed 
in an earthen veſſel to the greateſt heat of a wind furnace (how 
long ?) to weigh, when cool, only 1342 grains, therefore 1000 
grains of this chalk would weigh 559 grains, and this without far- 


"ther proof he takes to be the true quantity of lime contained 
an it. 


ON 


E 


Ox this experiment I remark, that it does not clearly appear 
that the chalk was thoroughly calcined, but on the contrary there 
is great reaſon to think it was not, becauſe chalk has never been 
known to contain ſo large a proportion of lime as e, it is true, 


S 0 


he ſays, it did not efferveſce with acids, but ſurely it heated and 


bubbled; and ſuch bubbles are not diſtinguiſhable from real effer- 
veſcence, where the quantity of fixed air is ſmall, but by weigh- 
ing before and after the addition of an acid, which he does not 
ſay he had done. | 


DR. Back found it impoſſible to calcine any conſiderable quan- 
tity of lime in an earthen crucible, but was obliged to uſe one of 
black-lead to avoid vitrifaction, 2 Ed. Eflays, 219. Smith found 
the ſame difficulty to effet the entire expulſion of fixed air, 


Diſſert. de Aere fixo, p. 40, 43. Chalk in general contains no 
more than 49 or 50 per cent. of fixed air, and the chalk he uſed, 


if it was purified, as he mentions in the 2d ſection, muſt have 
contained abundance of moiſture; 1t commonly contains but 41 
per cent. of fixed air, and the proportion of earth in ſuch caſe is 


only 50 per cent. or es, therefore 832 grains of fixed air re- 


mained unexpelled. 


Section 3d. 


5760 grains of fp. of ſalt were faturated with 2393 of the afore- 
mentioned chalk, and the whole being evaporated to dryneſs and 
heated 
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heated to thin fuſion, weighed 2544 grains, now at the rate he 
had before laid down, the 2393 grains of chalk contained 1337 of 
lime, and deducting this from the ſalited maſs, he concludes the 
remainder, viz. 1207 to have been mere, or what I call real ma- 
rine acid. There the error committed in ſtating the quantity of 
lime is important, as from this the proportion of real acid in the 
ſp. of ſalt is deduced, and applied in calculating its proportion in 
other muriatic ſalts. If the chalk contained 50 per cent. of lime, 
as I Nate it, then 2393 grains of it contained 1196 of lime, and 
deduQing this from the 2544 of ſalited lime, the remainder, viz. 
1348 is the quantity of real muriatic acid contained in that maſs, 
and conſequently that which 1s contained in 5760 grains of his ſp. 
of falt, and 1000 grains of it contained 234,03 nearly, inſtead of 
209, as he ſtates it. i 


Section 33d. 


I yass to this ſection, as 1t is here that the defect of his determi- 
nation will more clearly appear. In this he tells us, that he ſatu- 
rated 1760 grains of a ſolution of mild vegetable alkali with 2740 
grains of the above mentioned ſp. of ſalt, evaporated and fuſed the 
neutral ſalt thus formed, and found it to weigh 1856 grains, 
whence, as by his ſtatement, 2740 grains of that ſp. of ſalt con- 

| tained 


* Byan error of the preſs it is ſtated in the original that 1207, 2544 : : 1000, 1107. 


129 J 


tained 573 of real acid, and this quantity entered into the 1856 
grains of neutral falt, it follows that by ſubſtracting 573 from 
1856 the remainder will exhibit the weight of the alkali, namely, 
1283 grains. Le 


IT muſt be allowed that this is a very indirect and improper me- 
thod of diſcovering the real quantity of mild alkali in the alkaline 
ſolution, for it comes loaded with the inaccuracies attending the 
two previous determinations, that of the real quantity of lime, 
from which that of the marine acid is inferred, and that of the 
marine acid, from which this laſt determination is deduced ; be- 
ſides, if any muriated fartarin exiſted in the alkaline ſolution, as 
it often does, it would efcape this method and could not be de- 
tected. 


Bor a more apparent objection lies to it; if 186 grains of mu- 
riated tartarin contain only 573 of real acid, then 100 grains of 
this falt would contain only 30,86; now if any thing be well 
proved in my eſſay, it is aſſuredly the affertion, that 100 grains 
of this falt contain nearly 36 of real acid, being confirmed by 
the experiments on ſalited filver, and the decompoſition of com- 
mon falt, therefore Richter's determination is erroneous, by allow- 
ing to this ſalt too ſmall a proportion of acid. 


Bor if we determine the quantity of alkali in the 5760 grains 
of alkaline folution by the quantity of real marine acid it was able 
| R | to 
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to ſaturate, calculated as I mentioned in the above experiment on 
lime, it will be found very exactly; for there I ſtated that 5760 
grains of his ſp. of falt contained 1348 of real acid, and conſe- 
quently 2740 contained 641,25. Now as 36 of acid take up 04 
of vegetable alkali, 641,25 take up 1140 of that alkali, and the 
ſum of both v. z. 1781, will be the quantity of muriated tartarin 
thus formed. It is true he found its weight to be 1856 grains, 
that is 75 grains more than by my calculation, but this exceſs 
moſt probably was cauſed by the muriated tartarin previouſly ex- 
iſting in his alkaline ſolution. His mode of obtaining what he 
calls a pure alkaline ſolution renders this highly probable. 


To obtain a pure alkali (F 33) he fimply pours cold water on 
common pot-aſh, and leaves them together, frequently agitating 
them for 24 hours; the folution thus obtained he evaporates to 
dryneſs, and then again treats the ſaline maſs with cold water, 
but with a quantity of it too ſmall to re-diſſolve the whole; ſuch 
was the alkaline ſolution he employed. Now though much of the 
neutral ſalts contained in pot-aſh may thus remain undiffolved, yet 
ſome certainly will be taken up, and among the reſt muriated 
tartarin, which is frequently found in vegetable aſhes * and does 
not require above three times its weight of water to diſſolve it. 
To this, then, the exceſs of 75 grains may well be aſcribed. 


Tux juſtneſs of this concluſion is ſtill further confirmed by exa- 
mining his experiment on vitriolated tartarin. He ſaturated ano- 
5 ther 

* Wiegleb. uber die Alkaliſche Salze 98. 
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ther pound of the alkaline ſolution with 364) grains of dilute vi- 
triolic acid, and after evaporation and ignition found the ſalt to 
weigh 2090 grains, and as lie thinks he has proved the quantity 
of alkali in 5760 grains of the alkaline ſolution to be 1283 grains, 
hence he concludes the quantity of acid in the 2090 grains to be 
2090 — 1283 = 807 grains; if ſo, vitriolated tartarin ſhould con- 
tain but 38,6 grains per cent. of acid, whereas it has been proved 
to contain much more. But allowing the quantity of alkali in 
the pound of alkaline ſolution to be, as I ſtated it, x 140 grains, 
then as 55 parts alkali take up 45 of real vitriolic acid, 1140 will 
take up 933 of this acid, and the ſum of both will be 2073, which 
differs from 2090 only by 17 grains, owing probably to the mu- 
riated tartarin contained in his alkaline ſolution, which may even 
have been decompoſed by the vitriolic acid. He determined, it is 
true, the quantity of vitriolic acid by another operation, F 18, 
but here a material and evident error occurs, as I ſhall preſently 


ſhew : 


iſt, To 8460 grains of vitriolic acid, whoſe ſp. grav. was 
1,8553, he added 19200 of water, or, which is the ſame thing, 
to 84,6 of the concentrated acid he added 192 of water, and 
found the ſp. grav. of the mixture 1,2 74. 


2dly, He faturated 9075 grains of this dilute acid with 3215 
grains of the chalk above-mentioned, and as by his account 1000 
parts of that chalk contained 559 of lime, he concluded that 

| 2 3215 


1 


3215 grains of it contained 1596 of lime. Then having heated 
the ſelenite thus formed to a degree ſufficient to convert lime-ſtone 
into lime, he found it to weigh 3600 grains, and deducting 
from this weight that of the lime, he found the remainder, v. s. 
2004 grains to be the weight of the vitriolic acid which was con- 
tained in 9075 grains of the dilute acid liquor, and conſe- 
quently that the 3647 grains of it which he had employed 
in ſaturating the alkali in the former experiment contained 
806 grains. 


HRE, not to repeat with reſpect to the chalk what 1 have al- 
ready ſuggeſted, I ſhall confine myſelf to a Jingle error, becauſe 


it is manifeſt : 


As 1000 parts chalk (he ſays) contain 559 of lime, 3215 grains 
of it ſhould contain 1596, whereas by the rule of proportion it 
ſhould be 1797,185; then deducting 1797 from 3600, the re- 
mainder, v. z. 1803, and not 2004, ſhould be the weight of the acid 
part of the ſelenite; and 3647 grains of the dilute acid em- 
ployed in ſaturating the alkali ſhould contain, by his own ac- 
count, 722, and not 806 grains. It would ill become me to 
reproach Mr. Richter with this overſight, as many of ſuch have 
often eſcaped my notice in "my own calculations, and occaſioned 
me infinite labour in TT their numerous ſpurious conſe- 
quences. FLEW? | 
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Quantity of Real Acid taken up by mere Alkalis and Earths. 


IT. 


- 


7 Parts. Vitriolic. Fixed Air. 
Tartarin - 82,48 84,96 | 56,3 105 almoſt 
Soda 8 - | 129,68 125,71 | 72,41 66,8 

vol alkali - 383,8 247,82 171 Variable 
Barytes 5M | 50 56 31,8 282 
Seren _ 72,41 85,55 46 43,2 
Lime - 143 RES 84,488 81,81 8 
Magneſia - 172,64 210 111,35 200 Fourcroy 
Argill - 150, 9 | 335 nearly Berg. 


rn m. 


134 ] 


0 


Carbonic Acids, ſaturated. 


i Df the Quantity of Alkalis and Earths taken up by 100 Parts of Real Vitriolic, Nitrous 


, Muriatic and 


Fitriolic 


'4 1 
WAtrous 
: 


T AB L E IV. 


, 


abordabmed Baſes. 


— 


; | 
Tartarin. | Soda. Vol-Alkali. | Barytes. | Stronthian. | Lime. | Magneſia. 
121,48 78, 32 26,05 200, 138, 70, 57,92 
117.7 73,43 40, 35 178,12 | 116,86 55.7 | 47,64 
1} 2 . | 
177,6 136,2 58,48 314,46 | 216,21 118, 3 89,8 
95.1 149,6 — — 354, 231, 7 122, 50, 


l duantity of Neutral Salts afforded by 100 Parts of the above-named Acids when ſaturated with the 


bi itriolic 


arbonic 


Tartarin. 


221,48 


1227,22 


277.6 


232,5 


} 


i 


Soda. 


425 cryſtallized 
178, 5 deſiccated 


257,2 


693, 8 cryſtallized 
150 deficcated 


[2339 


Val- 
Alkali. 


182,94 | 


175-44 


[1 


__ 


Barytes. 


300 


487,4 cryſtallized 
454, 5 deſiccated 


Stronthian. 


238 


540 cryſtallized 
313, 5 deſiccated 


Lime. 


i 


| Magneſia. 


— 


170 in a white heat 
| 198 at 190? 


174 well dried, 
that is, in air 


238 in a red heat 


222,25 


2 


340 eryſtallized 
158 deſiccated 


286, well dried 


200 


fl 


oo 
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— 


Of 


r 


the Proportion 


of Ingredients in the 


Baſis. Acid. | Water. State. 
Aerated Tartarin - 8 41, - - 43, ; 16, i 8 Cryſtallized. : 
nh ms et 
Aerated Soda - _— 21,58 „ 14,42 8 . - - Fully cryſtallized. 
Do. ; 4 $ 59,86 7 N 40,05 5 j - - | Deficcated. 
- " 78, a . I 82. 1 85 8 - | Natural or nnn 
„„ : JJ 
= | 55, - . - - - . 8 if pure, or wa 
. * 2 5 - - So, 8  Cryſtallized. 
5 =: 5 a . — - 2 34, | 21, - : - Dried at 80. £ 
Aerated-Vol alkali =» - In the Ratio of 60 13 fixed Air 95 LL N MS. i bo 
24S; — | : : 
Vitriolic. 
Vitriolated Tartarin 54,8 — - - | Dry. 
Glauber - - - 18,48 ; - - — 85 Fully cryſtallized. | 
Do. - - - 44. = - I - | Deſiccated at 700. : 
Vitriolated Vol-alkali . - 14,24 - - - = 95 
Barolelenite - . « | 66,66 - 9 - | Naturaland pure, artif 
Vitriolated Stronthian | — 58, - - 15 — Natural and pure, as 
2 | e 2 1 EF * 2 Ls 6 5524 * 8 
Do. — 5 57523 - - - | Dried at 1705 ys 
Do. » 0 38,81 - - = Tenited. 
Do. — - — 41, - . - - 3 
Epiom . 17, 5 8 29,35 53,65 - - | Fully cryſtallized. 2 
| Do. - - - 36,68 - - 63,32 - Fo - - Deficcated. 
Allum - | - 1 3 ignited 0 - 17,66 5 t, of Cryſtal + 19,24 in the Earth Cryſtallized. 8 
Do. . . 14+ 63,7 5 * - 4 36,25 . - : - | Paco at 700. Z 
Vitriols | 5 | 
Of Iron - - 28, y of F=12, Metal 26, 38, + 8 of Compoſition = | Cryſtallized. 
1 n 3 ee e 5 r 
Lead - 1 75 Calx and 71 Metal - 423,37 I 5 - - | _ 
Copper - - | 42 Calx = zo Metal < | 31, 29, | - 85 2 | : 
Zinc - . 40 Calx = 30 Metal 75 53 - | 5 


J 


in the following Saline Compounds: 


State. | | 100 Parts Nitrous, Paſis. Acid. Water. State. 
— — Hon . 3 We 
zed. = 1 Nitre 51,8 44, 8 4, 2 of Compoſition Dried at 70®. 
f 15 | | Nitrated Soda - [40,58 OE rt. ; - | 6,21 of en Dried at 4000. | 
-ſtallized. Do. - „ =Þ $7,55 - - | - 5 Ignited. 55 
ed. | itrated Vol-alkali 23z | 57 5 9 5 3 20, - 3 
or ue ee Barytes 57, 32, - 11, - 1 Cryſtallized. 7 
e Nitrated Stronthian 36,21 31,07 - - [32,72 - . Cryſtallized. 5 
e, or artificial ignited. |Nitrated Lime 3a, 51:44 . = [16,66  » [Well dried, that is in Air. 
wad. Nitrated Magneſta 22, 46, — 22, — . Cryſtallized. | 
80 = E 
: 
Muriatic. | 
4 — — — — — 
Muriated Tartarin 64, . 36; - I _ Dried at 80. 
ſtallized.” Common Salt 5 47, aqueous, 38, 88 real - - Dried at 80. wo 
d at 700®, | | Sal Ammoniac = „ — - 2 — — - Cryſtallized, 5 
: ED Do. : 25, | 42,5 - 85 . 1 Sublimed. 5 
e artificial 8 Muriated e 464, 20, th - J — 88 = * [Cryſtallized. EA 
ind pure, artificial ignited.'] Do. - [76,2 23,8 5 1 - - |Deficcated. 
„„ ee Won „„ EIT 77 I Wo IN [Crofton ——— N 
Log ; 7 Do. - 169, 31, 8 - . 1 Deſiccated. e 
- po Muriated Lime = WK 42, - 5 8, Red hot. 8 
Lows: 7 Muriated Magneſia 3 1, m 34559 - » Hadets - |Senſibly dry. 85 
Nallized. IEEE 7 Muriated Silver = 76, 16,54 - - | 8,46 Oxygen 8 Dried at 1 30%. > 
4 Muriated Lead 81,77 1 18,23 | 5 In the Calx * Fn Cryſtallized. „ 
any | | | Do. - 8 3, Yofh | 17, - - - - | TE Deſiccated. 
In 700. | Ws 
ed. 
pat Rednels. 5 
| | 


